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App A Annex G-1 Geological Investigations North of Redline

TRIAXIAL COMPRESSION TEST 6/16/2005
CU with Pore Pressures 10:39 AM
Date: 6-10-05
Client: Nodarse and Associates
Project: Material Testing-Nodarse
Project No.: 6738-05-4573
Sample Number: CU-95%-A
Description: Tan Slightly Clavey Silty Medium to Fine SAND with Shell and Rock Fragments
Remarks:
Type of Sample: remolded
Specific Gravity=2.762 Li= PL= Pi=
Test Method: COE uniform strain

comy

Spﬁ;men Parameter Initial Saturated Consolidated Final
Moisture content: Moist soll+tare, gms. 188.090 1333800
Moisture content: Dry soll+tare, gms. 168510 1148.300
Moisture content: Tare, gms. 50.650 95.400
Moisture, % 16.6 21.0 20.7 17.5
Moist specimen weight, gms. 1206.2
Diameter, in. 2.84 2.84 2.83
Area, in? 6,33 6.33 631
Height, in. 5.76 570 5.69
Net decrease in height, in. 0.00 0.01
Wet Density, pcf 127.3 132.0 132.5
Dry density, pcf 109.1 109.1 109.8
Void ratio 0.5800 0.5800 0.5709

75.1 100.0 100.0

Saturation, %

Load ring constant = 3.313 lbs. per input unit
Membrane modulus = 0.124105 kN/em?

Membrane thickness = 0.02 cm

Consolidation cell pressure = 55.60 psi (8.0] ksf)
Consolidation back pressure = 50.00 psi (7.20 ksf)
Consolidation effective confining stress = (.81 ksf
Strain rate, inJ/min, = 0.05

Fail. Stress = 11.89 ksf at reading no. 28

MACTEC Engineering and Consulting, inc.
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Dial
4.00
500
22.00
35.00
41.00
47.00
31.00
55.00
59.00
63.00
66.00
69.00
82.00
92.00
106,00
109.00
115.00
121.00
133.00
140.00
147.00
153.00
161.06
168.00
174.00
180.00
185.00
190.00
195.00

fbs.
0.0
16.6
72.9
116.0
1358
155.7
165.0
182.2
195.5
208.7
2187
228.6
271.7
304.8
3313
361.1
381.0
400.9
440.6
463.8
487.0
506.9
533.4
556.6
576.5
596.3
612.9
629.5

%
0.0
0.0
0.1
0.2
0.3
0.4
0.4
0.5
0.6
0.7
0.8
0.9
1.3
1.8
2.2
2.6
3.1
35
4.4
53
6.2
7.0
8.8
10.5
12.3
14.1
15.8
17.6

Deviator Minor Eff. Major EH.

Load $Strain Stress  Stress Stress 1:3
kst kst ket Ratio
0.00 117 137 100
0.38 i1l 149 134
1.66 1.01 2.67 265
2.64 0.99 364 366
3.09 1.01 4.16 407
3.54 0.96 451 467
3.84 0.96 480 4988
4.14 0.94 507 542
443 4,92 535 581
4.73 0.91 564 621
495 0.91 586 646
517 0.89 606 6.79
6.12 0.89 7.01 785
6.83 0.91 7.74 853
7.39 .91 830 915
8.02 0.92 855 871
843 0.92 935 10.14
8.83 0.92 9,75 10.58
9.61 0.94 1655 11.27
10.03 0.94 1096 11.71
10.43 0.95 11.38 11.97
10.75 0.96 11,72 1215
11.10 0.96 12.07 1251
11.36 0.99 1236 1243
11.54 1.01 12.54 1244
11.69 1.02 12.72  12.44
11.77 1.04 12.81 1236
11.84 1.04 1288 1242
11.89 1.05 1294 1231

646.0

19.3

CEPP Final PIR and EIS
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Pore
Prosgs.
psi
47.50
47.96
48.60
48.70
48.60
48.90
48,90
49.10
49.20
4930
4930
49.40
49.40
4930
49.30
45.20
49.20
49.20
49.10
49.10
49.00
48.90
48.90
48.70
48.60
48.50
4840
48.40
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P
kst
1.17
1.30
1.84
2.31
2.55
2.74
2.88
3.00
3.14
3.27
3.38
3.48
395
432
4.60
4.93
5.14
5.33
5.74
595
6.17
6.34
6.52
6.67
6.78
6.87
6.92
6.96
7.00

ksf
0.00
0.19
0.83
1.32
1.55
1.77
192
2.07
222
2.36
248
2.59
3.06
342
3.70
4.01
4.21
441
4.81
5.01
5.21
5.38
5.55
5.68
5.77
5.85
5.89
592
595
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Moisture content: Moist soii+tare, gms. 188.090 1272.600
Muoisture content: Dry soil+tare, gms. 168510 1088.700
Moisture content: Tare, gms. 50.650 106.200
Moisturs, % 16.6 208 20.0 18.6
Moist specimen weight, gms, 1172.2

Diameter, in, 2.84 2.84 2.83

Area, in? 6.33 6.33 6.28

Height, in. 5.52 5.52 5.49

Met decrease in height, in. 0.00 0.03

Wet Density, pef 127.7 1323 1333

Dry density, pcf 109.5 109.5 1111

Void ratio 0.5745 0.5745 0.5523

313 Ibs. per input uni
Membrane modulus = 0.124105 kN/cm?
Membrane thickness = 0.02 cm
Consolidation cell pressure = 58.30 psi (8.40 ksf)
Consolidation back pressure = 50.00 psi (7.20 ksf)
Consolidation effective confining stress = 1,20 ksf’
Strain rate, in/min, = 0.05

Fail. Stress = 15.81 ksf at reading no, 28

Def. Deviator Minor Eff. Major Eff, Pore
Dial Load Load Strain Stress Stress Stress 1:3  Press. P Q
No. in. Diat ibs. % ksf kst kst Ratio psi kst ksf
0 0.0000 0.00 0.0 00 0.00 1.51 1.51 1.00  47.80 1.51 0.00
1 0.0010 1000 331 0.0 6.76 1.47 223 1.52 48.10 1.85 0.38
2 00050 2906 96.1 0.1 2.20 1.31 3.51 2.68 4920 241 1.10
3 00100 3w00 1282 02 2.96 1.17 4.13 354 3020 2.65 1.48
4 00150 4500 1491 03 341 1.08 449 416 50.80 2.79 1.71
5 00200 Ss000 1657 04 3.7% 1.02 481 470 5120 2.92 1.89
6 00250 3500 1822 03 4.16 0.96 513 331 5160 3.05 2.08
7 00300 59500 1955 05 4.46 0.94 540 577 5180 3.17 2.23
8 00350 6200 2054 06 4.68 0.91 559 616 52.00 3.25 2.34
9 0.0400 6600 2187 07 4.98 0.89 5.87 658 52,10 3.38 2.49
10 00450 7000 2319 08 5.28 0.88 6.16  7.01 5220 3.52 2.64
i1 00500 7300 2418 09 5.50 (.88 6,38 726 5220 3.63 275
12 007506 88.00 2915 14 6.60 (.88 748&  BS51  52.20 4.18 3.30
13 01000 10300 2412 18 7.69 0.88 857 975 5230 4,72 3.84
14 01250 11200 3701 2.3 832 0.88 920 1047 52.20 5.04 4,16

15 0.1500 12100 4009 2.7 8.95 0.88 983 1119 52.20 5.35 4.47
16 01750 132,00 4373 3.2 9.72 0.89 10.61 1188 5210 5.75 4.86
17 020600 140.60 4638 36 10.26 0.91 11,16 1231 5200 6.04 513
18 02500 13200 5036 456 11.03 0.91 1194 136 5200 6.42 5.52
19 0.3000 16500 5466 5.5 11.86 0.89 12.75 1428 5210 6,82 5.83

200 03500 179.00 35930 64 12.74 0.91 13.65 1505 52.00 7.28 637
21 04000 18000 6205 73 13.39 04,92 1432 15383 5190 7.62 6.70
22 05000 20700 6B3E 91 14.31 0.92 1523 16352 5190 8.07 7.15
23 D000 zZiBOC 7222 109 14.76 0.94 1570 1677 5180 R.32 7.38

MACTEC Engineering and Consulting, Ino.
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Def, Pore
Dial Load Load Strain GSiress Stress Stress 413 Press.
Ho, in. Dial ibs. % ksf kst ksf Ratio psi
24 Q7000 23000 7820 127 15.26 0.95 16.21  17.065 5170
23 0B000 23700 7852 146 1539 0.96 1636 1696 5160
: 09000 24700 BI183 164 1570 0,99 16,770 1680 5140
10000 25400 B41.5 182 15.80 1682 1645 51.20
LIG00 26000 8614 200 15.81 16.8¢ 1604 51.00
6.00 1507

Devistor Minor Ef. Major Ef.

P
kst

8.58
§.66
8.84
8.92
8.96

5.03

M‘ré?(w
Consolidated

Specimen Parameter Initial Satursted

Moisture content: Moist soil+tare, gms. 216.390

Moisture content: Dry soil+tare, gms.  192.800

Moisture content: Tare, gms. 50.680

Moisture, % 16.6 20.8 20.3
Moist specimen weight, gms. 12356

Diameter, in. 2.84 2.84 2.83
Area, in? 6.33 6.33 6.30
Height, in. 5.82 5.82 5.80
Net decrease in height, in. 0.00 0.02
Wet Density, pcf 127.7 132.3 132.9
Diry density, pcf 109.5 109.5 110.5
Void ratio 0.5747 0.5747 0.5609
Saturation, % 79.8 100.0 100.0

s

s

Load ring constant = 3.313 Ibs. per input unit
Membrane moduius = 0.124105 kN/em?
Membrane thickness = 0.02 cm
Censolidation cell pressure = 63.90 psi (9.20 ksf)
Consolidation back pressure = 50.00 psi (7.20 ksf)
Consolidation effective confining stress = 2.00 ksf
Strain rate, inJmin. = 0.05

Fail. Stress = 19.19 ksf af reading no. 26

Def. Deviator Minor Eff. Major Eff. Pore
Dial Load Load Strain Stress Stress Stress 13 Press.
No. i, Dial ibs. % ksf kst kst Ratio psi
0 6.0000 0.00 0.0 00 0.00 2.30 2.30 L.o0 4750
1 00010 400 133 00 030 2.28 258 113 48.10
2 00050 11.00 364 0.1 0.83 2.12 2.95 139 4520
3 00100 18.00 586 0.2 1.36 1.87 333 1.69 5020
4 0.0150 2100 696 0.3 1.59 1.89 347 1.84  50.80
5 00200  24.00 795 0.3 1.81 1.83 3.64 199 51.20
6 00250 28.00 928 04 2.11 1.77 388 219 5160
7000300 3100 1027 05 2.34 1.74 408 234 5180
2 00350 3500 1160 06 2.64 171 435 254 52.00
S 00400 3B00 1259 07 2.86 1.70 486 268 3210
10 0.0450 4100 13358 03 308 1.68 477 283 522
11 00300 4400 1458 009 330 1.68 499 296  S2.20
iZ 00750 6000 1988 13 4.49 1.68 617 366 5220
12 01000 7500 2485 1.7 5.58 1.68 727 43y 5220

B
ksf

2.30
2.43
2.53
2.65
2.68
2.73
2.83
291
3.03
313
3.23
3.34
3.93
448

@
kst
7.63
770
7.85
7.90
7.50
7.90

Final
1358.600
1164.300

108.400
i8.4

*]
ksf

6.00
0.15
0.42
0.68
0.79
0.91
1.06
117
1.32
143
1.54
1.65
2.24
2.79

MACTEC Engineering and Consuilting, Inc,
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Daf.
Dzt
Ne. in.

14 0.1250
15 01500
16 01750
17 0.2000
18 0.2500
19 0.30060
20 04000
21 0.5000
22 0.6000
23 0.7600
24 0.8000
25 0.89000
26 1.0000
27 1.1000
28 1.2000

Load
Dhal

89.00
102.00
116.00
128.00
145.00
180.00
195.00
232.00
259.00
265.00
285.00
296.00
306.00
309.00
316.00

Davigtor Minor Eff, Major Eff

ioad Strain  Stress Stress Stress §:3

ibs, kS
2949 22
3378 28
3843 3.0
4274 34
4804 4.3
5963 5.2
6460 69
7686 8.6
§58.1 103
8779 121
9442 13.8
9806 15.5
1013.8 17.2
1023.7 190
10469 207

CEPP Final PIR and EIS

kef kst ksf Ratio

6.60 1.68 828 492

7.53 1.68 921 547

8.52 170 1022 6.02

9.44 1.71 1115 6.51
10.51 1.71 1222 7.3
12.93 1.73 1466 848
13,75 1,73 1548 8596
16.06 171 17.97 1037
17.59 1.68 19.28 11.44
17.65 1.73 1938 11.22
18.61 177 20.38 11.51
18.95 1.80 20,75 11.53
19.19 1.83 2101 1148
18.97 1.86 20,83 11.21
18.99 1.93 20,82 10.84

App A Annex G-1-1507

Pore
Press,
sl

52.20
52.20
52.10
52.00
52.00
51.90
51.80
52.00
52.20
51.80
51.60
51.40
51.20
51.00
50.50

MACTEC Engineering and Consulting, Inc.

P
ksf

498
545
5.6
6.43
6.97
8.19
8.60
874
10.48
10.55
11.08
11.27
11.42
11.34
11.42

Q
kef

330
376
4.26
4.72
5.26
6.47
6.88
8.03
8.80
8.83
9.31
9.47
9.59
9.49
9.49




App A Annex G-1 &eologlcal Investigations North of Redline
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Total Normal Stress, ksf
Effective Normal Stress, ksf — — —
s Sample No. 1 2 3
; § Water Content, 16.2 16.2 16.2
125+ __ | Dry Density, pef 1037 1040 103.8
! < 5 | Saturation, 67.5 67.9 67.7
] 31 € [ Void Ratio 0.6631 0.6587 0.6612
I Ty Diameter, in. 2.84 2.84 2.84
@ = Height, in. 5.50 5.50 5.29
7] -
£ : 2 Water Content, 22.5 22.4 22.1
w75 + | Dry Density, pcf 1063 1065 1071
£ ; 2 | Saturation, 100.0 1000  100.0
2 I = = | Void Ratio 0.6225 0.6191 0.6107
3 5 = 1 Diameter, in. 282 282 281
Height, in. 5.46 5.46 5.24
Strain rate, in./min. 0.05 0.05 0.05
2.5 Back Pressure, ksf 7.2 7.2 7.2
, Cell Pressure, ksf 8.0 84 9.2
0 Fail, Stress, ksf 6.3 9.5 139
0 10 20 30 40 | Total Pore Pr., ksf 7.2 7.2 7.7
Axial Strain, % Ult, Stress, kef
Total Pore Pr., ksf
I ; 4
e g
CU with Pore Pressures 2 : . . .
Sample Type: remold Client: Nodarse and Associates
Description: Tan Slightly Clayey Silty Medium fo
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse
Specific Gravity= 2.762 Sample Number: CU-90%-B
Remarks:
Proj. No.: 6738054573 Date: 6-15-05
TRIAXIAL SHEAR TEST REPORT
Reviewed By MACTEC ENGINEERING AND CONSULTING, INC.
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App A Annex G-lzi} § Ge%L gical.Investigations.North.of. Redline
| 16 § e
5 f ) |
© ©
S ool A
ps B gs 8y
S© B S & & T e e
s 4 e} 4
0 0
0% 20% 40% 0% 20% 40%
20 3 5; 20 4 1
; |
% } 16 | i 16
! i %
@
£ i 12 ' S, 12
B 0w T 88w
e =2 2= 2
o P a®
g8  Gr====—p gs 8
£% $¢
583 84
- 4 - 4
= (=
0 0
0% 20% 40% 0% 20% 40%
12 Peak Strength
Total Effective
a= 0.17 kst -0.36 ksf —
o= 37.2deg 40.8 deg -
5| tana= 076 0.86 Prs ::,,,/
o
- :/f
e -
@ fﬁ‘/
- =
o / =
7
5 /—j‘w” /»f ..»«'f
2 4 8 8 10 12

p, ksf
Stress Paths: Totg) - Effective — — —

Client: Nodarse and Asgociates
Project: Material Testing-Nodarse
Sample Number: CU-90%-B
Project No.: 6738-05-4573

ReviewedBy ____| MACTEC Engineering and Consulting, inc.

Tested By: mc

Checked By:

CEPP Final PIR and EIS

July 2014
App A Annex G-1-1509



App A Annex G-1 Geological Investigations North of Redline

TRIAXIAL COMPRESSION TEST 6/16/20086
CU with Pore Pressures 10:28 AM

Date: 6-15-05
Client: Nodarse and Associates
Project: Material Testing-Nodarse
Project No.: 6738-05-4573
Sample Number: CU-90%-B
Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments
Remarks:
Type of Sample: remold
Specific Gravity=2.762 Lh= Pl= Pi=
Test Method: COE uniform strain

Specimen Parameter initial Saturated Consolidated Final
Moisture content: Moist soil+tare, gms. 276.340 1296.900
Moisture content: Dry soil+tare, gms.  244.810 1117.500
Moisture content: Tare, gms. 50.150 115.570
Moisture, % 16.2 24.0 22.5 17.8
Moist specimen weight, gms. 1101.8
Diameter, in. 2.84 2.84 2.82
Area, in? 6.33 6.33 6.23
Height, in. 5.50 5.50 5.46
Net decrease in height, in. 0.00 0.04
Wet Density, pcf 120.5 128.6 130.2
Dry density, pcf 103.7 103.7 106.3
Void ratio 0.6631 0.6631 0.6225
Saturation, % 67.5 1000 100.0

Load riﬂé constant = 3313 Ibs per input u
Membrane modulus = 0.124105 kN/em?
Membrane thickness = 0.02 cm
Consolidation cell pressure = 55.60 psi (8.01 ksf)
Consolidation back pressure = 50.00 psi (7.20 ksf)
Consolidation effective confining stress = (.81 ksf
Strain rate, inJmin. = (.05

Fail. Stress = 6.33 ksl at reading no. 15

MACTEC Engineering and Consulting, inc.

CEPP Final PIR and EIS July 2014
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Daf,
Dial
in.
0.0000
00010
0.0050
4.0160
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0750
0.1000
0.1250
0.1500
0.1750
0.2000
0.2500
0.3000
0.3500
0.4000
0.5000
0.6000
0.7000
0.8060
0.9000
1.0000
1.1000
1.2000

&swwm*\n"&quy—amg
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b et
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Load
Dial
0.00
1.00
5.00
24.00
39.00
46.00
52.00
57.00
61.00
60.00
62.00
64.00
70.00
74.00
80.00
85.00
284.00
84.00
84.00
83.00
83.00
84.00
85.00
84.00
84.00
84.00
84.00
84.00
85.00
86.00

Ltozd Strain
ibs. %

0.0 00
i3 00
166 0.1
795 0.2
1292 0.3
1524 04
1723 0.5
188.8 0.5
2021 06
198.8 0.7
2054 0.8
2120 09
2318 14
2452 18
2650 2.3
2816 2.7
2783 3.2
2783 3.7
2783 4.6
2750 55
2750 64
2783 7.3
2816 9.2
2783 110
2783 128
2783 147
2783 16.5
2783 183
2816 202
2849 220

CEPP Final PIR and EIS

Deviator Minor Bf. Major Eff.

Strass
kst

0.00
0.08
0.38
1.83
2.98
3.51
3.96
4,34
4.64
4.56
4.71
4.86
5.29
5.56
5.9¢
6.33
6.23
6.20
6.14
6.01
595
5.96
5.91
5.72
5.61
549
5.37
5.25
5.20
5.14

Biress
ksf

0.92
092
0.92
.86
0.86
0.85
.85
0.84
0.84
0.84
0.84
0.84
0.84
0.84
(.85
0.85
0.85
0.85
0.85
0.85
0.85
0.85
0.85
0.86
0.86
0.86
0.86
0.88
0.86
0.88

Stress
kst

0.92
1.00
1.30
2.70
.84
436
4.81
5.18
548
5.40
5.54
5.69
6.12
6.40
6.83
7.18
7.07
7.05
6.99
6.85
6.80
6.81
6.76
6.59
6.47
6.35
6.23
6.13
6.06
6,01
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1:3
Ratio
100
1.08
142
3.1z
445
5.13
5.66
520
6.56
6.46
6.64
6.81
7.33
7.66
8.04
845
8.33
8.29
822
8.07
8.00
8.01
7.96
7.62
7.49
7.35
7.22
6.98
7.01
6.85

MACTEC Engineering and Consulting, inc.

Pore

Press. P &
psi st kst
4920 0.92 0.00
49.20 .96 0.04
49.20 L1 G.19
49,60 1.78 0.92
49.60 2.35 1.49
49.70 2.60 1.75
4570 2.83 1.98
49.80 301 2.17
4980 316 232
49.80 3.12 228
49,80 3.19 2.35
49.80 3.26 243
49,80 3.48 2.64
49.80 3.62 2.78
49,70 3.84 2.99
49.70 4,01 3.16
49.70 3.96 3.11
49.70 3.95 3.10
49.70 382 3.07
49.70 3.85 3.60
48.70 3.82 2,97
49.70 3.83 2.98
49.70 3.81 2.96
49.60 3.73 2.86
49.60 3.67 2.80
49.60 3.61 2.74
49.60 3.55 2.69
49,50 3.50 2.63
49.60 3.46 2.60
49.50 345 2.57
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Specimen Parameter

Initial

Moisture content: Moist soll+tare, gms. 276.340

Moisture content: Dry soil+tare, gms,
Moisture content: Tare, gms.
Moisture, %

Moist specimen weight, gms.
Diameter, in.

Area, in®

Height, in.
Net decrease in height, in.
Wet Density, pef
Dry density, pof
Void ratio

Saturation, %

244,810
50,150
16.2
1164.7
2.84
6.33
5.50

120.8
104.0
0.6587
67.9

Saturated

2.84
6.33
5.50
0.0¢
1287
104.0
0.6587
160.0

Consol

0

idated

2.82
6.23
5.46
0.04
1304
106.5
6191
100.0

Final
1291.100
1113.500

115.000
17.8

Load ring constant = 3.313 lbs. per input unit

Membrane modulus = 0.124105 kN/om?

Membrane thickness =002 cm

Consolidation cell pressure = 58.60 psi (8.44 ksf)
Consolidation back pressure = 50.00 psi (7.20 ksf)
Consolidation effective confining stress = 1.24 ksf
Strain rate, inJ/min. = 0.05
Fail. Stress = 9.55 ksf at reading no. 19

=
©

MDOOD =l Oh WA B W B e O

[ =
L B e

14

Def.
l‘?ia!
in.
0.0000
0.0010
0.0050
0.0100
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
(.0500
0.0750
(.1000
0.1250
0.1500
0.1750
0.2600
0.2500
3.3000
0.3500
0.4000
.5000
8.6000

Load
Dial

0.00
6.00
23.00
34.00
42.060
50.00
58.00
64.00
70.00
80.00
88.00
97.00
102.00
112.00
120.00
124.00
126.00
128.00
130.00
132.00
133.00
133.00
134.00
132.00

ftoad Strain
ibs. %

0.0 00
189 00
762 0.1
1126 02
139.1 0.3
1657 04
1922 0.5
2120 05
23189 (086
650 07
2915 08
3214 09
3378 14
3711 1.8
3976 2.3
4108 27
4174 3.2
4241 37
4307 4.8
4373 55
4406 64
4406 73
4439 2
4406 110

MACTEC Enginesring and Consulling, Inc.

CEPP Final PIR and EIS

Deviator Minor Effi. Major Eff.
Stress Stress

ksf
0.00
0.46
1.76
2.60
3.21
3.81
4.42
4.87
5.32
6.08
6,68
7.36
7.76
8.41
8.97
923
9.33
9.44
9.49
9.55
9.53
5.43
9.32
5.06

kst
1.50
1.50
1.43
1.41
1.41
1.40
1.35
1.32
1.31
1.36
1.28
1.27
1.25
1.24
1.24
1.25
1.27
1.27

Stress 1:3
ksf Ratio
1.50 1.00
1.96 1.31
318 223
4,01 2.84
462 327
5.21 3.73
577 4.26
6.20  4.68
663 506
737 569
786 621
8.62  6.8O
8.95  7.18
9.65 7.79
10.21 8.25
1048 837
10.60  B.37
1070 845
1076 849
10.83 8.45
10.81 843
10.73 828
064 803
1041 7.69

App A Annex G-1-1512

Pore
Press.
psi

4820
48.20
48.70
48.80
48.80
48.90
49.20
49.40
49.50
45.60
49.70
49.80
49.20
50.00
50.00
49.80
49 80
49.80
49.80
46.70
49.70
49.60
49.40
45.20

P
ksf

1.50
1.73
2.30
2.71

3.01

330
3.56
3.76
3.97
4.33
4.62
4.95
5.10
545
573
587
5.93
599
6.01
6.06
6.04
6.01
598
5.88

a
ks

0.00
0.23

0.88
1.30
1.60
1.91

221

244
2.66
3.04
334
3.68
3.85
4.21

4.49
4.61

4.67
4.72
4,75
477
4.76
4.72
4.66

4.53
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2 Devigtor Winor Eff. Major Ef. Pore
Dial Load Load Sirain Stress Stress Stress 1:3  Press. P Q
Ho. in. Dial ibs. ] kst kaf kst Ratio  psi ksf ket

24 07000 13200 4373 128 £.81 1.38 10,19 737 4500 5.79 4.40
25 GBOOO 13300 4400 147 B.659 141 1010 716 4BED 5.75 4.34

26 09000 13400 4439 165 8.56 1.41 998  7.07 48.80 5.69 428
13500 4473 183 1.41 985 698 4BE0 5.63 422
136.00 20.2 1.43 874 683 48770 5.58 4.16

1.43 943  6.6]

134.00 22.0

F

Moisture content: Moist soil+tare, gms. 276.340 1252.000
Moisture content: Dry soil#tare, gms.  244.810 1083.200
Moisture content: Tare, gms. 50.150 121.200
Moisture, % 16.2 23.9 22.1 17.5
Moist specimen weight, gms. 1060.9

Diameter, in. 2.84 2.84 2.81

Area, in? 6.33 6.33 6.21

Height, in. 5.29 5.29 5.24

Net decrease in height, in. 0.00 0.05

Wet Density, pcf 120.6 128.6 130.7

Dry density, pef 103.8 103.8 107.1

Void ratio 0.6612 0.6612 0.6107

Saturation, % 67.7 100.0 100.0

Load ring constant = 3.313 Ibs. per input unit
Membrane modulus = (.124105 kN/cm?
Membrane thickness = 0.02 cm

Consolidation cell pressure = 63.90 psi {9.20 ksf)
Consolidation back pressure = 50.00 psi (7.20 ksf)
Consolidation effective confining stress = 2.00 ksf
Strain rate, inJmin; = 0.05

Fail. Stress = 13.92 ksf at reading no. 20

Def. Deviator Minor Eff. Major Eff. Pore
Dial Load Load Strain Stress Stress Stress 1:3  Press. P Q
No. in. Dial ihs. Yo ksf ksf kst Ratio  psi kst fesf
0 0.0000 0.00 00 0.0 0.00 2.25 2.25 100 4830 2.25 0.00
I 0.0010 900 298 00 0.69 2.25 2.94 131 4830 2.59 0.35
2 00050 2600 86.1 0.1 2.00 2.13 4.13 1.94 4910 3.13 1.00
3 00100 3300 1093 0.2 2.53 1.9 452 227 5010 3.25 1.27
4 0.0150 3800 1259 03 291 184 476 258 510 3.30 1.46
5 00200 4000 1325 04 3.06 1.71 478 279 5200 3.25 1.53
6 0.0250 4200 1351 05 3.21 1.61 483 289 5270 3.22 1.61
7 0.0300 4300 14235 06 3.29 1.47 476 324 3370 3.11 1.64
8 0.0350 43500 1491 07 144 1.38 482 349 3430 310 1.72
9 00400 47.00 1857 OB 359 1.31 490 374 5480 3.10 .78
10 0.0450 4900 1623 0.9 3.73 1.2 499 398 3552 312 1.87
1100500 50000 1657 10 3.81 121 502 415 5550 3.1 1.90
12 00750 6800 2253 14 5.1% 115 630 547 5590 3.73 2.58
i3 01000 9400 3114 15 7.09 1.24 8.33 672 5530 4.78 3.54
MACTEC Enginesring and Consulting, inc.
CEPP Final PIR and EIS July 2014
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Def.
Dhial
Ko, i,
14 0.1250
15 01508
16 0.1750
17 6.20060
18 02300
19 0.3000
24 03300
21 (.40060
22 0.5000
23 0.6000
24 0.7000
25 0.8000
26 0.9000
27 10000
28 1.1000
29 1.2000

Load
Diat

125.00
146.00
17600
180.00
185.00
192.00
194,00
19400
193.00
190.60
188.00
187.00
185.00
183.00
181.00
185.00

Deviator Minor E#. Major Ef.

Load Strain  Stress

ibs.

414.1
4837
583.1
5963
612.9
636.1
6427
642.7
639.4
629.5
622.8
619.5
612.9
606.3
599.7
612.9

Yo
2.4
2.8
3.3
3.8
4.8
57
6.7
7.6
9.5
IL.5
134
15.3
17.2
15.1
21.0
229

CEPP Final PIR and EIS

kst
9.38
10.90
13.08
13.31
13.54
13.92
13.92
13.78
13.42
12.93
12.52
12.18
11.78
11.38
10.99
16.96

Stress
ksf

1.27
131
1.34
1.37
1.40
1.43
1.45
1.50
1.56
1.58
1.64
1.68
1.73
1.77
1.80
1.7%

Stress
kef

10.65
12.2

14.42
14.68
14.94
15.34
1537
15.27
14.98
14.52
14.16
13.86
13.51
13.15
12.79
12.75

App A Annex G-1-1514

1:3
Ratio
B.40
832
16,77
10.73
10,76
10.76
10.537
10.20
9.63
9.17
8.63
8.23
7.82
7.43
7.11
7.14

Pore
Press.
pai
5510
54 80
54.60
54.40
5420
54.00
5380
53.50
53.10
52.50
52.50
52.20
51.90
51.60
51.40
51.50

MACTEC Engineering and Consulting, Inc.

P Q
kst ksf
5.96 4.69
6.76 5.45
7.88 6.54
R.02 6.65
8.17 6.77
8.38 6.96
.41 6.96
8.39 6.89
8.27 6.71
8.05 6.47
7.90 6.26
7.77 6.09
7.62 5.89
7.46 5.69
7.30 5,50
7.27 548
July 2014




Rpp A Annex G-1

9 Total Effective
. ksf .34 0.02
9, deg 448 495
Tanlé 0.99 1.17
e .
w 8
P
W &
§ p W -
7S - NG
| . g T,
§ . Y
o N
w3 ’ " ‘i\x‘*
Z =
N 5
N %
7 5 ¥
£ ] \\ \\ Y
ALAL ] 3 )
miaiami { i il
0 f# i i i i
g 3 g g 12 15 18

Total Normal Stress, ksf
Effective Normal Stress, ksf — — —

15 Sample No. 1 2 3
Water Content, 16.3 16.3 16.3
12,5 b __ | Dry Density, pcf 1037 1037 1036
~ ,g Saturation, 68.0 68.1 67.8
€ | Void Ratio 0.6626 0.6624 0.6650
I 10 Diameter, in. 2.84 2.84 2.84
- 5 Height, in. 5.35 5.62 5.66
w T
2 Water Content, 22.1 229 233
@ 7.5 + | Dry Density, pcf 107.0 1056 1049
8 = 2| 9 | Saturation, 1000 1000 1000
£ P Void Ratio 0.6116 0.6323 0.6430
3 5 Diameter, in. 2.81 2.82 2.83
"1 |Height, in. 529 559 563
Strain rate, inJ/min. .05 0.05 0.05
25 Back Pressure, ksf 7.2 7.2 7.2
: r— Cell Pressure, ksf 8.0 84 9.2
ol ; Fail. Stress, ksf 50 8.3 10.5
0 10 20 30 40 Total Pore Pr., ksf 7.1 74 7.4
Axial Strain, % Ult, Stress, ksf
Total Pore Pr., ksf
o e vonom
CU with Pore Pressures - . - .
Sample Type: remold Client: Nodarse and Associates
Description: Tan Slightly Clayey Silty Medium to
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse
Specific Gravity= 2.762 Sample Number: CU-80%-A
Remarks:
Proj. No.: STIE-05-457 Date: 6-14-05
TRIAXIAL SHEAR TEST REPORET
T o . i i
Reviewed By MACT &C ENGINEERING AND CONSULTING, INC.
m LS Kl ’\
Tested By: mc Checked By: NOUVA U AIAIOAAN

/|
\J

App A Annex G-1-1515

CEPP Final PIR and EIS July 2014



App A Annex G-l!z,ﬁ P I Ge%ﬁ,q: %;lnvc t;sqt;un North-of-Redline
] el
| , J
| 10 g 10
; i
g 7.5 2., 75 T
A B e e B el 2 @ / [ i oSl
o g o 0 / —
oL B 52
o & h /
© 5 5 5 5
S ® S &
2|/ 3 I
" &
25 o5l 5%  2sH
- - i
|
] 0
0% 10% 20% 0% 10% 20%
125 12.5
3 ! 4 §
| ]
10 10
! — |
! § ;’/ T z
@
gg 75 e Sp 75
22y 503
7 ]
e 5 o5 5
5 ® S ®
<3 3
B0 g0
5 25 5 2.5
0 0
0% 10% 20% 0% 0% 20%
8 Peak Strength P
Total Effective - "/
= 0.24 ksf 0.01 ksf -
a= 35.2 deg 37.2 deg L=
) -
§l_fana= 070 0.76 =
§ L > r
o e =
@ e
& A
’ g // .
ﬂ%
3 —
o / ~
s = s
o e P
R g H
oz~ f'//é
0 2 4 6 10 12
n, ksf
Stress Paths; Total - Effective — — —

Client: Nodarse and Associates
Project: Material Testing-Nodarse
Sample Number: CU-S0%-A
Project No.: 6738-05-4573

Reviewed By

MACTEC Enginesring and Consulling, inc.

Tested By: mc

Checked By:

CEPP Final PIR and EIS

App A Annex G-1-1516
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App A Annex G-1 Geological Investigations North of Redline

TRIAXIAL COMPRESSION TEST 6/16/2005
CU with Pore Pressures 10:07 AM
Date: 6-14-05
Client: Nodarse and Associates
Project: Material Testing-Nodarse
Project No.: 6738-05-4573
Sample Number: CU-80%-A
Description: Tan Shightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments
Remarks:
Type of Sample: remold
Specific Gravity=2.762 Li= Pi= Pi=
Test Method: COE uniform strain

AR R

imtfaf

inal

Specimen Parameter

Moisture content: Moist soil+tare, gms. 238.320 1187.000
Moisture content: Dry soil+tare, gms.  212.600 1009.800
Moisture content: Tare, gms. 55.000 115,150
Moisture, % 16.3 24.0 22.1 19.8
Molst specimen weight, gms. 1073.2

Diameter, in. 2.84 2.84 2.81

Area, in? 6.33 6.33 6.20

Height, in. 5.35 5.35 5.29

Net decrease in height, in. 0.00 0.06

Wet Density, pcf 120.6 128.6 130.7

Dry density, pef 103.7 103.7 107.0

Void ratio 0.6626 0.6626 0.6116

Saturation, % 68.0 100.0 100.0

Load ring constant = 3.313 Ibs. per input unit
Membrane modulus = 0.124105 kN/oem®

Membrane thickness = 0.02 cm

Consolidation cell pressure = 55.60 psi (8.01 ksf)
Consolidation back pressure = 50.00 psi (7.20 ksf)
Consolidation effective confining stress = 0.81 ksf
Strain rate, inJmin, = 0.05

Fall. Stress = 5.03 ksf at reading no. 14

MACTEC Engineering and Consulling, inc.

CEPP Final PIR and EIS July 2014
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Det
Dt

Ho. i
& 0.0000
Poanhig
700050
3 00108
4 00150
704300
5 0350
9 0.0400
18 00450
11 00560
12 04075
i3 010
14 §.1250
15 06,1300
s 1730
17 02080
18 (4.3000
19 04000
20 053000
2t 06000
22 LT0h
23 08000
24 4.5000
25 1.00800
260 11000
Z7 L2060

o bk Led B aeee
A
[ R e R
mﬁc:wm«::%u

N
Lad
[
e

46.00
49.00
51.08
35.40
63,00
67.00
&7.06
£7.00
&7.00
68.400
68.00
69.00
69.00
69,00
000
71.60
7400
75.00
600

Loas  Biralp

Hhem.

e
DA o

3
Y
kbt e Ler g b

D

Pad PF Ted e et s mme s e e
ol dd e OER OO SR LR fod  wn 2
S S S N S T

T2 ot b L B b da b O

| S S R
Bod B3 B3
% U’a M M M Pl L
Wil OnoEm o oEmoomy 4

oo
I
Ly

%

&1
B.2

o

bl
A Aed

e
| Lok

1.9

~d Gm e Bo

Lh L3 e b B3

el
S e

113
13.2
15,1
17.0
18.8
0.8

oy
Lde. ¥

CEPP Final PIR and EIS

Drevistor Minor BH. Major BiE

Stress frass Btreas 43
gf kef b Hatio
5.00 1.1 1.4 150
0,23 .61 124 1.23
831 jRE3 1.32 1.3G
107 4.95 2.82 2.13
.76 .94 2770 .88
237 04,94 331 254
276 .54 369 354
RS 3,94 3.9 4.27
5.2 6.94 422 4.5
351 0.92 443 481
374 4.92 4,66 505
3.88 0.92 481 521
417 .94 3.1 5.45
4.80 4.95 585 6.16
5403 {1935 598 628
501 (.98 394 6.27
498 .95 593 £.74
4.96 .95 551 6.22
453 0.55 5.88 6.18
4,83 {0.98 581 5.84
4,80 (.89 5.80 5.84
4.70 .59 5.790 573
4.60 .89 .60 563
4,57 £.99 556 560
4.53 .09 5.52 5.56
4,62 1.0t 5.62 538
4.57 1.0t 5.58 5.53
4.52 1.01 533 548

MACTED Englnsering sod Consulling, Ine.
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Fora
Frass.
pet
48.60
48.60
49 .60
4014
45,10
45,10
48,10
4926
4926
45.20
4910
49.00
49,00
49.00
49.00
40 06
49.60
48.80
48710
4870
48,70
48,70
48,780
48.60
48.60
48,60

F e
A i O end e

oo DO Wi Oh La
N

E&heg

R TR T T R T Y N SR S A AN S A S
T N -
O S R

L
Lok
Lt

330
324
3.26
332
1%
3.27
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Spachman Parametar

Molzture content: Molst soilétare, gme. 232320
Holsture content: Dry solidlare, gms. 212600
Moisturs content Tare, gms. 35000
Molsture, % 163
Moist specimen weight, gms. 11275
Digreter, in, 2.84
Area, in? £33
Haight, in, 282
Met decreass in helghl in

Wet Densily, pof 1207
By density, pof 37
Void ratio (1.6624
Snturstion, % 681

Sxturated

ot
A

Lol

E
LR bk Uk
A .

Lawd

ek fpn
e

£ b
Lrd

. [l )
R T o o

[

0662
100.0

Donsplidated

Finat
1262260
I0G6R. 100

108,400
20.2

Load ring constant = 3,313 the, per imput unit
#Membrane modulus = 0.124103 kN/em®
Membrans thickness = 0.02 om
Consolidation ol pressure = 58,30 psi (.40 ks
Consolidation back prossure = 50.00 pel {7.20 ks
Consolidation effactive confining stress = 1.20 kef
Strain rate, indmin, = .05

Fail. Bfress = 830 ksl at reading ne. 15,

Dt Doviator Minor B, Malor BY,

Dl Load Load Strain  Stress Strass
Mo, in. Eital s, k- kst ket

4 2.0000 (.00 o a0 .00 131
I gsgig 1.00 33 44 0.08 1.27
Z 0.0050 3.00 09 i 0.23 1.20
3 G000 .00 tes 02 628 1.1
4 (.0150 500 265 03 .61 149
3000066 1800 526 (4 £37 1.87
6 00258 2200 7iE 0 04 167 .94
7 0300 2600 861 0.3 1.87 0.86
g 00330 3000 224 (6 2.27 .79
8 04460 3400 [1zs 07 257 0.78
0 D450 3E0D 1259 48 28 5,78
I 0300 4300 1425 0% .25 0.79
2 8673 6000 1882 13 4.51 083
13 01800 7REO0 23R4 18 S84 494
MO0 o 2R 22 611 481
001500 g0 3114 27 6,97 892
16 03750 103080 3475 3 173 .54
17 BZ0060 11000 3844 38 8.06 .95
PE 02500 114046 3TIT 0 45 8.30 4.9
19 43000 11306 3744 54 815 .95
2 43580 31200 37D 83 b .02
230005000 11100 3877 wn 108
FA R LR W R O 1 109

CEPP Final PIR and EIS

Btrazs
st

1.31
134
1.42
1.48
170
ZA3
1.6}
2154
386
335
365

R A~
[T S § bk
.%Z LA !SGJ [l Sg

R S B %]
DA - BV S T |

sl
i3
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14
Ratio
1.GO
1.06
.18
1.34
156
228
3.28
.87
431
4.7

5.10

=
fad
J et

wd e

Ba Ln L da

el

}55 M :wﬁkkifﬁgw ol
TR e

Lk

A
=

o g8 O
[ W S

BALTES Enginssring ang Consulting, Ino

Fore
Press, P LN
paEi kesf kst
4820 1.31 4.00
49,50 .31 0.04
50.00 1.31 §.11%
568 1.30 12
5070 1.40 4,30
S0.94G 1.75 (.68
51.80 [ .83
52.39 1.858 .54
51.88 1,93 1.14
5290 2.06 1.28
52820 2.2t 1.44
5280 242 142
5240 3.1 2.26
5180 386 252
2200 386 108
51,80 441 345
5180 483 3.88
53.HG 4.9% 4.04
5160 512 4.1%
5140 547 4.08
51.20 582 4.04
F10 .40 3.54
SRS 493 3.85
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gadings for Specimen |

Daf Doviaior MinorBH Maior BH Forp

il Load Load Bisin Stress Sirans Siress 43 Prass, F &
ba. b, HEEL Hat 9 % ket L kst Fatin i st kst
24 07004 1118 377 125 74D iii 831 768 05D 4.81 370
25 GEGOO 1L 377 143 7.5 11z g7 745 E050 475 253
26 08080 11000 3644 161 743 1.14 H.17 718 5040 4563 3.52
27 1000 10804 237E 17S £.76 113 7.8} 8E7 L3 4.53 238
2R L0000 10800 3578 187 461 i.id 778 f.81 S0.40 444 331
TV PV et 264 4 Z 114 iy §,78 4040 kP

Specimen Parameler nitiat Baturated Consolidated Final
Molsturs content: Moist soil+tars, gms. 238320 1285300
Molsture content: Dry soli+tare, gms.  212.600 1102400
Molsture content: Tare, pms. 55,000 115,700
Molsture, % i8.3 241 233 18.5
Holst spechmen welght, gms. 11337
Dlamaeter, in 2.84 Z2.84 2.83
Araa, in? 633 633 6,28
Height, in. 566 5.66 563
Het decrease In height, in. .00 4.03
Wet Density, pof 120.5 128.3 129.4
Dry density, pof 3.8 103.6 1064.9
Void ratio {.6650 £.6650 (.6430
Saturation, % 67.8 100.0 1030

Load ring constant » 3.3
Membrane modulus = 1241058 kN/on®

Membrane thickness = 0,02 omp

Consolidation cell pressure = 63.60 psi {9.16 ksf
Consolidation back pressure = 50,00 psi (7.20 ks
Consolidation sfective confining sfress = 1.96 ksf
Strain rate, indmin = 0058

Fail, Stress = 10 48 ksi 8t reading ne. 16

Daf. Devistor Minor EH. Maior BE Pore
Diat §ommed Losd Strain Birgss Sirass Biress 13 Fress. # &
Ho. fn. Lhiag ihs, %% ket e kaf Ratio pial st kaf
AL HELEH R R .80 228 2.2% 180 4R00 225 500
Tog0hid .1 33 04 .38 2.23 255 Li4 4840 2.40 415
20030 2200 725 4 1.67 .18 3185 176 4840 302 .84
3001000 42000 1391 0.z 3.1% 2.10 529 252 4940 3770 1.59
4 Q0150 30060 1887 03 3e 207 285 ZLER 4820 197 1.8%
50200 BELO 1823 44 439 284 44 315 4B4AD 424 2.2
& G0 6600 ZIBT O 04 4,99 252 701 34R 0 496D 451 2.50
704308 7300 241 8.5 5,52 2.62 FE3 0 374 4850 477 2.76
¥ O350 RO Is850 0 08 £.04 HA 503 404 4880 5.0 0
4 50450 1T INCO 1 .86 1B 75 484 5030 332 343
Hy 00500 slb4 B9 1A 915 &8¢  S0EG 5.50 188
1L G 47se 3942 1A 252 LT 5850 5110 626 4 4G
12 03060 &7 4 1.3 .63 113 235 3150 H.56 481
13 5 WMYE 0 R FRERER] PEG O S1al 5,74 07
MALTED Enginesring and Consulling, Ino
CEPP Final PIR and EIS July 2014
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Daf.
Dt
Mo, ie.
4 {Lisag
I8 L1754
16 2600
17 L2500
R 43000
18 35060

20 L4000
21 03000
22 06000

23 07000
24 0.E000
25 09000
26 10000
271000
28 12040

Lz
e
14600
1A2 B0
143.00
144 00
144 40
146,00
144,60
143,00
H45.00
143,00
145.00
146,00
146.00
146.60
14e 00

Load  Sirsin

Ha N

4638
4H4
473.8
4771
4771
4237
477.1
480.4
480.4
A80.4
480.4
4837
483.7
483.7
483.7

7
%

s

S

Lot fe
LA e o

[P

fo

e T =

m\m
BeoTn o e

14.2
6.0
177
i85

213

CEPP Final PIR and EIS

Davistor Minor B8 Halor BH

Siress Btreas Siress 1:3
kgt kst kaf Fatio
10,35 1.73 1208 599
Hpas 174 1223 TG
10.48 1.7% 1227 687
1648 1.80 1226 688
i3s 1.EG 12,18 8466
10440 183 1223 £.69
18 1.84 20 £.51
1644 i.Bd 11.BE 645

o
L
on

9.84 1.8¢ 17
9.55 1.87 1152 415
945 187 133 643
532 1,89 Lz 334
212 1.90 1103 5380
g493 1.92 1084 566

RT3 1.93 .68 552

App A Annex G-1-1521

Porg
Lrass.
Bt

A Ly
s
[

Lon o v

()

Ly e Le L
Lonc s B v I
BroAD G e B
Lo - B i -

50.80
TG
50.60
30.60
5050
5340
3030
50.20

MACTED Englneering and Donsulting, ne

0w
g

£k g
[ A R
Dotk

el
Ead

:ui
o

¥
ot
ER

L
o el

6.78
6.7
.54
6,53
£.46

£.30
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VEStIg atiorMs North o ReEaT e

Specific Gravity= 2762
Hamarks:

Heviewed By _

Sample Number: UU95%-A

Prob Moo 6735054573

Date: 6-11.05

m
§me, Hesulls -
C, kst ? 0.82
cdag 424
SM@: &8 :
&;E 5 =t o i
E
o
@
g Fo
7 ‘ :
& - i
é‘?’ A1 ok, | : P
o I ol ,
F i 3 & H i
Vi 1 % i %
A ¢
# N 3 i i
Fii % ! 1
3
1]
i : ! i B
i i i il H P P
i & 8 12 14 18
Hormal Shess, kef
15 j ’ r [ » Sample No. 1 z 3
§ Water Content, 157 156 154
12.8 : __ | Dry Density, pcf 1106 1094 1094
2 ! Z | Saturation, 77. 751 738
" } i ! £ Void Ratio 0.5596 0.5736 {.5765
7 101 ’ : o 3 Diameter, in. 2.84 184 .84
- Y Height, in. 577 564 532
23 i
£ b Water Content, 203 19.5 200
“wooTs . = | Dry Density, pof 1106 1120 1110
£ el ;12 | Saturation, 100,06 1000 1800
< % Yoid Ratio 0.5596 (0.5398 05334
A g Diamater, in, 284 282 283
Height, in, 577 5,60 5,29
. Btratn rate, inJmin $.05 0,035 0.03
2.8 :
Back Pressure, kaf 8.0 HEL 4.4
o I e Gl Frassure, kst 0.8 1.2 0
0 10 “0 30 40 Fail. Stress. kef 7.1 K VA
Axial Steain, % Ui, Sfrass, kaf
@, Failure, kaf 2.0 [ERE 141
Type of Test: .
] Failure, k 0.8 1.2 20
Unconselidaied Undrained o Faiure, ksf : - :
Sample Type:! remold Cilent Nodamse and Associates
Descoription: Tan Shightly Clayvey Silyy Mediom 1o
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse

TRIA

L BHEAR TEST
MACTEC ENGINEERING .

AND CON

REPORT -
SULTING, INC

Tegted By mo

CEPP Final PIR and EIS

- Uhecked By: %;‘*W“%

Yoo %f

H

|

1.
x %w%.i 3 ;iﬁﬁ¢
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ApPp ARRNEXG-1 ) : Geological MVESTiE: Tihof Redline
12 sl
g_‘z gﬁ: £
7 I
. . B / s S
B & & T —
g . 333 i
p 8 ! B g
& i &
& i i o] H
| /
: ) S SUEUTNTI VNS ST S
& : i ; : o ! ! ! :
0% % 20% 0% 0% 20%
18 i 18
EEE 4]
i
R 12
[; i w_‘% i
. N !
% { | e @
é oo @
£ 91— 2 8
& i o
52 |/ g2
& &
’g g "‘i** "% &
o £
3 3
| i
; i {
o = : : 0
1% 10% 20% 0% 10%: 20%
8 Paak Strength i é ;
Totat T
a= 0.68 ksf
o= 34.0 den {//
ol ten o= 087 /
s
-5 ! - B
. | JW e | /
-~ -~ i
- :
Y “’f/f;f -
& 2 4 & b i 12
o, kaf
LHent: Modarss and Associates
Project: Materal Testing-Nodarse
Sample Mumber; UL-88A
Project Mo.: 6738.05-4573 Reviewsd BY .. ... MADTEC Enginsering and Consuling, Ine,

Tested By mo Ohackad By e

CEPP Final PIR and EIS July 2014
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Ao\ G
FMRFHTOAO=T

TRiIAXIAL COMPRESSION TEST 5/15/2005

Uneonsolidated Undrained 10:46 AM
Diate: e
Cliant: Modares and Associates
Project: Material Testngp-Nodame
Projoct Bo. 7380354573
Sample Numben LAU-85%-A
Description T Shightly Clavey Sty Medinm to Fine SAND with Shell snd Rock Pragments
Ramarks:
Type of Bample: remoid
Specific Gravity=2.762 Li= PLe= Pl

Test Mathod: {COF uniform grain

M e AR GRS

Sg}gsimaé ggmm@iz&r initial %aturated Finat
Moisture content: Molst soll+tare, gms. 224,300 1320.500
Molsture content: Dry solletare, gms.  200.660 1168100
Moisture content: Tare, gms. 42 750 230100
Molsture, % 157 23 6.2
Molst specimen weight, gms. 12269
{Hameter, in. 2.84 284
Area, in® £.33 633
Height, in. 597 577
Net decrease in height, in, 0.00
Wat Dansity, pof 1279 133.0
Dry densily, pof 1106 1106
Yoid ratio 0.5580 (.5596

100.0

Saturation, % 773

s

Load ring constant = 3313 Tbe. per luput unlt
#ombrans modules = 0124105 kEN/ow?
Hembrans thickness = 0.02 cm
Cefl pregsure = 5,60 pai {0.8] ksf)
Black pregsure = 0,00 pei {800 ksf)

train rate, inJdmin, = 0,05
Fazil. Stress = 7,15 ksf 8t reading no. 21

HACTEC Engineering and Consulting, Inn.

CEPP Final PIR and EIS July 2014
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App A Annex G-1

Dd.
Bxiat
Ko in.
& 40000
§G.080
2 00050
190100
4 DOI50
294200
& L0250
700300
5 0.0350
g 00400
10 004530
11 04500
12 G.075¢
13 01006
14 0.1250
15 41500
G 0170
17 0.2000
18 0.3500
19 03000
20 03500
PRI L L f]
22 05000
23 06000
24 07D
25 (800G
g6 (.90
27 1.0000
28 11004
5 L200G

foad

b2
5.480
1200
17,06
2300
2680
35090
4400
A3.40
G200
71.80
81.00
8600
ALY
o 0
96 .00
700
98,06
95,66
IEEEREH
10100
132.60
13,00
1400
G300
12 00
HEERES
[EEAREY
300
1hd BB

ioad
e,
H

Davistor Minor Brine. Major Pring.

Btyaln  Birass Birass Stress 13
% ket kst fat Ratie
(.4 4.0 451 .81 105

Rt (3.3% .81 1.18 1,47
.1 a.uh .81 H S| 212
0.2 1.28 4.81 L.08 2.58
8.2 565 HEN: 2.46 303
4.3 1835 0.81 276 242
0.4 2.62 {L.E1 343 425
8.5 3.30 081 410 20%
0.6 397 081 4,77 592
0.7 4,64 .81 544 475
0.8 531 .81 611 7.58
0.9 6.05 .81 £.85 2.50
1.3 6.35 .81 728 883
17 &.81 .51 761 .44
22 693 481 7.73 255
28 7.054 .81 FR O 9,73
30 108 BEl 7RG 978
3.5 712 {81 7.53 .84
4.3 13 .81 7.94 285
5.2 714 {81 7.85 485
6.1 7.14 .81 7.95 386
8.5 7.15 §.81 7.96 987
8.7 7.08 G.81 7.89 8,79

d 702 .81 7.82 874G
121 682 481 762 G245
139 662 (.81 7.42 8.21
155 6.42 0.81 723 E.96
173 635 0.81 7.16 587
9.1 6.2 .81 708 8,79
20.8 5,20 4.81 7.01% .68

CEPP Final PIR and EIS

App A Annex G-1-1525

MACTES BEnginesring angd Sonsuliing, ino

g
e st

£

O T
R N R
P O Y S

July 2014



http:Lotli'.IO

pecimen Parameter

Hoisture content Moist soll+iare, gms.

Moisture content Ury sollstare, gms.
Moisture conient Tare, gma.
Moisiure, %

Molst specimen welght, gms.
Darneter, In.

Arsa, 07

Halght, in.

Met dacrease in helond, in,
Wat Density, pef

Dry density, pof

Yoid ratie

Baturation, %

165
£54,

b“

S
o

i
i

546
6’%’63

O B3 00 e «\d
e mo BRSO
ed s W SR

ﬁ

268
9.4

05736

75.1

iial

w
]
in

@ Lo 1
oh b Q0
L S ]

[
T Y
B Lk o
[ TRE i N

Hembrane modulus = {3 E“féE@": Nfom®
#Membrane thickness = (.02 om

Cell pressure = .30 pei {1.20 ks
Back pressure = 0,00 pai (0L00 ksl
Strain rate, In/min. = 0.05

Fall, Stress = 2.85 ksf at reading no. 16

Def. Doviator Minor Prng. WMajor Prng,

Diad Load Logd Strain  Stress

Mo in Diaf fbs. %
& 0.0000 8.00 00 60
Ioaniio 800 265 40
2 00050 1800 396 4.1
3 00106 3000 994 02
4 0150 36906 1183 03
500200 4200 1391 04
& 00250 4700 1537 04
TOa4300 51000 1eBL 45
g L0350 3600 1855 06
g 00400 6200 2084 07

W 40436 57000 2220 O3

1T 40300 7400 2452 405

17000750 2000 337 13

13 41000 12000 3976 1B

M G250 12800 4274 22

18 1500 13180 4340 27

6 LI7AG 13348 44046 A0

17 Q2000 13208 4373 G

IRO2300 12300 4374 43

18 03600 12300 4141 54

200 0500 12000 375 &3

i D400h 117080 3875 T

TEODADDG HI380 3744 B

FA RN IE A PR S K ECHN o £

OO0 TI00E 3sd4 12

CEPP Final PIR and EIS

B
B
£
e
£
%
L

Stress Btress
kst kaf k=f

0.00 1.20 126
.61 1.2 1.81
1.38 1.2¢ 257
126 1.20 344
.75 120 384
320 1.3 4.40
3.88 1.20 477
3,88 1.20 5407
426 1.20 545
4.71 1.8 5.50
508 1.20 6,28
5561 1.26 6.8
70 1.2 559
201 2 .21
9.4% 1.20 R4
.75 120 055
2.E5 124 1105
2,73 128 10,93
.42 1.20 62
.05 .20 .24
760 126 9.80
31 126 4.50
7EY 120 LRI

130 877

120 834

App A Annex G-1-1526

F:
Ratio
1.00
151
2.18
2.92
130
168
389

:33-\
b
L33

s :\m ;«237 E«T‘Sf« s R I VL R ¥ R S
L I P o bBd D L
RESSEESZRED

b Lie 80 e
S

iR SR DR D
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ooy a2 el
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o
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ket
1.20
1.50
.88
2.34
2.57
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-
it Loz Lot Btrain
B, i £imd ihe, i
285 OLLBOO0 113000 3744 143
2608000 lil4anh 37T is
OGO 11500 381D 7%
IS L1anD 3843 197
13600 117000 3878

Specimen Farameler

Molzture gontent Moist solittare, gims.
Moisture content: Ury sollviare, gms,

Moisture content: Tare, gms.
Molslure, %

Molst specimen weight, gms,
Diameter, iIn.

Ares, in?

Halght, in.

Met decrease in helght, in.
Wet Density, pof

Dry density, pof

Yold ratio
Baturation, %

Pt SRR
Load ring constant =

Membrane modulus = 0124108 PN/em®

Membrane thickness = .02 cm

Cell pressure = 13.90 pai {2.00 ksf)
Back pressure = 0.00 psi (0.00 k=D

Strain rate, Indmin, = 005

Fail, Strase = 12,15 ksf st readinn nn, 17

Daf.

Dsiat Load toad Swain

CEPP Final PIR and EIS

Me. i, Diat ibhe, %
& 0.0000 0.00 4.8 0.8
I 00018 &40 188 040
Z 004850 2000 6.3 0.1
3 40150 3200 1060 D2
4 Q0130 4000 1325 43
5 0008 4E04 13990 4
& 00250 5300 1822 035
T OD4300 G200 2054 048
& §.03%¢ 7iob 2332 07
9 0400 000 28540 48

WOG0M50 BRD0 2848 03

11 48380 9600 31Bd R

12 G0750 133 446 b4

FIE R PR B R R B

%] 18900 SI0K Za

MACTED Englneering and Gonsuliing, ns.

Dravtatny
Hiress
k¥

132
72
713
7.8

initin
178450
161.940
54.840
154
11167

Biress
ksf

4.00
345
1.52
243
3.483
364
£.16

o
[y
Rt

[P
o
ki

-
P

R
[
ok
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g5

#inor Pring.
Biross

kuf

R—

i
1.26
B2

Birass
kst

246
2,06
.60
200
240
VALY
2400
2040
200

-

Mgior Pring.

Sirese 13 L
hsi Rstle  ksf
B.o0 726
8.51 712
LR
8.32
822

Saturated Final

1186300

1039700

106.200

200 5.7
283
6.27
538
8.03
332
1.0

o
T4
TLad

s
S
o b

Devistor Minor Pring. Malor Pring.
Strasa 113 @
ksf Ratio uaf

2.00 LGG
248 123
3.32 1.76
4,43 221
564 282
6.1% 108
6.6% 334
7.37 388
204 407
813 461

o
-
s

R O
Lad

I
ey
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Bt

iy b2
tuk
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b
e




Gt
Dsimd
Ho. i

1 LITER
17 020580
I8 42500
% 03000
2 03500
21 4000
Zi O.AGH0

23 48006

24 07000
25 0.3000
6 G.5000
27 18000
28 LIOp0
29 1.2000

Lond
{Hat
165,00
166.00
163,00
163,040
163.40
161,00
160060
16100
163.00
165,00
168.00
7200
173.00

Lo
s,
466
55040
550.0
544.6
546.6
3400

36.1

5314

340.0

464

5599

5658

3731

¥

B4y 5,

Hirain
%

bk
R B L R PR 3

R R B Rl

[P -

CEPP Final PIR and EIS

Deviptor Minor Pring.  BMaior Prine,

Hirzss Strans Sirses 3
kat Bt kgt Hatle
1213 2400 1414 145
12.15 2.00 14,13 e7
12.03 2400 14.03 7.061
1184 2.00 13.84 6.91
11.72 2.04 13,72 £.85
1ide 200 13144 873
1108 80 13.0% 6.54
HiG 200 12.7% 639
Hied 200 12.63 f.21
16.52 204 12.53 626
16.42 2.80 12.42 £6.20
10.43 240 12.43 621
L34 2400 12.38 & 18
.17 2.80 12.18 A.08

MACTELD Englnesting and Consaliing, o,
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App A Annex G-1 Geological Thvest
8 Resuits - ot !
Cokst | 084 ;
s deg | 37.2
Tanddl | 078
[ foiod1d e e
E 4 r - ) \T?x‘% .
%‘ 4% T ;""“'- :
@ o 5
&_ T B 5
¢ e ]
gz‘; i ; o i g;‘ -
=, 7 £ ; . : ¥ } i ¢
ari ! A
A K %
i 3 i
frf 5 : Y
/ ] X
i i 1] i
¢} i | i |
& z 4 [+] 8 1 12
Mormal Stress, ksf
15 ;
Sample Mo, 9 Z 3
T ; Water Content, 6.6 i8.6 166
128 i i | Bry Density, pof 4.1 1038 1840
L . 8 | Saturation, 69.9 68.4 69.7
i T ' T £ 1 Void Ratio {0.6562 (.6605 0.6579
B 10 : ; j Diameter, in. 2.84 284 284
o w SN Height, in. 378 372 5.36
w0 el
2 3 3 Water Contend, 29 228 230
@75 w1 Dry Density, pof 1057 1059 1054
B ; ! & | Saturation, 1000 1600 1000
i = 2| % | Void Ratio 06313 06284 06357
A 5H Diarmeter, in, 2.83 282 283
i ' 3 Height, in. 578 568 534
L ] Strain rate, inJdmin. .05 0.0s .05
Z25 -
Back Pressurs, ksf 8.0 HAL 8.4
ol NS ; el Pressure, ksl 0.8 1.2 2.6
v 1 <6 30 % irai Stress, kst 5% 7.4 9.4
Axial Slrain, % Uil Strpes, kef
gy Failure, kel 6.5 845 it4
Type of Test; . .
s, K 0.8 2 it
Uneonsolidarad Undrained o5 Failurs, ket 8 20
Bampls Type: remoided Sliert: Nodarse and Associates
Desoription: Tan Shghtly Clayvey Silty Medium to
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse
Specific Gravity= 2752 Sampie Number: UU-30%-4 i
Bemarks:
Sorad, Mo STHLT-457 Diater 6-10.048
TRIAKIAL BHEAR TEST REPORT
Reviewed By MACTEC ENGINEERING AND CONSULTING, INC.
.J f;’f " 5»'“‘ T § g’ T
Tested By mo Checked By: hOnA __ rouadlinua ouins-
e . z
/|
CEPP Final PIR and EIS St July 2014
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App A Annex G-lu} - ; T— ) GQ,Q)}'Q,‘_ ir:l’ln\/ncfig:ﬂ'innc North.of.Redline
4D e 10}
£ 2]
& @
B 74 £ 7.5 e
{g} : gf} i Fr mwh ”
5% 52 |/ -
= - £ i A
g 7 g T
f ;‘
zaH 2.5
i
5 ;
09 0% 20% 0% 10% 209
B 12, ]
250 3 *la]
10 k18
)/WMMM«"M
i I’
& / p— 4
£ 75— £ 75
54 / 52
& &
= B =S 5
& &
& / !
25 jl 25
Q : 4]
S% 0% 0% 0% 0% 20%
¢ Paak Strengih
Total
= .07 kel -
g% 312 deg L
ol B0 u= 060 ]
2 %
of ’_ﬂj";x
3 SRR S / " S
P // :
o ff?f:/ E :
e 2 4 g 7 i 12
B, ket |

Cliant: Noduse and Assoviales
Profect: Materlal Testing-Modass
Sample Humber: UL-90%-A

-

Project Mo 6738054573

Reviewsed BY . MACTEC Enginesring and Consulting, Inc

Tasted By ng R Lhecked By

CEPP Final PIR and EIS July 2014
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App A'Annex G-1 Geological Investl

TRI&AL COMPRESSION TEBT BB2008
Unconsoiidated Undrained 148 AM

Dgte; £ 3R05
Citar: Modarse and Associates
Project: Material Testing-Nodarse
Project Mo, 6738-05-4573
Zample Numbar: UL-B00%-A
Deserintion: Tan Shightly Clayey Silty Meditan to Plns SAND with Bhell and Rock Fragmens
Ramarks:
Type of Sampls: remolded
Specific Gravity=2 742 Li= Plm Fl=
Test Mathod: COF untform sirain

Specimen Parameter Initial Saturated Fingl
Molsture content: Moist solivtare, gms. 178470 TIRL.000
Molsture content; Dry solittare, gms. 160220 1025700
Moisture confent Tare, gims, 53320 YIE 200
Molsture, % 6.6 228 i7.1
Moist specimen weight, gms, 1iA68
Diameter, in. 2.84 2.83
Area, in? £.13 6,27
Height, in. 578 575
Mot decrease in height, in, .03
Wet Density, pof 1214 128.9
Dy density, pof 41 1057
Yoid ratio (.6562 06313
Saturation, % 699 100.0

Load ring constant = 3.313 Ibs. per input un
Membrane modulus = 0.124105 ¥N/enf
Hembrane thickness = 0.02 om

Cell pressurs = 5,60 pei (0.81 ke

Back pressurs = (.00 psi (0.00 ksf)

Btraln rabe, indmin, = 003

Eail. Blress = 568 kuf 2l reading no. 23

MACTED Enginsering and Donsulling, Inc,

CEPP Final PIR and EIS July 2014
App A Annex G-1-1531



e APPA Annex G-1

Dl Daviator Mingr Prine. Major Pring,
Diat Laad Lomd  Buwain  Btress Gtress Birens i3 P o
B, it Fiat ihs, % kst iaf waf Ratio ksl ksf
& L0080 $.04 8.0 a9 HREH 4Rl .81 108 481
IoDonie 340 49 48 .23 .81 a3 128 0.92
200050 12400 IBE 41 8.81 8.81 1.72 213 1.26
R IR LE B ER )] e 42 1.37 {LE] 247 270 1.48
4 00150 2409 THE U3 182 4,83 2.6% 326 1.72
3 8000 3700 B85 43 7.03 4.51 2.8 154 183
& 00238 W w4 44 227 4.8} 368 382 1,94
700300 3400 1iZs 05 57 0.81 3138 4,1% 209
8 00350 3700 12246 08 1EG 0.81 .60 447 2.21
g 00400 4000 13238 87 i $.81 383 475 2.32
10 00450 4300 1425 038 328 (81 4.08 502 2.43
11 L0500 4800 1324 09 347 R 4.28 330 Z.54
12 04780 3R00 1822 13 435 §.81 516 640 z2.58
i3 41000 &300 2153 17 4.86 HES 5,67 783 3.24
i4 01500 7400 A2 L4 548 (.81 6.29 780 3.55
135 01750 7300 2485 A0 553 (.81 6.34 7.86 3.57
1€ 02000 76680 2318 3.3 55 .81 6.3% 79% 150
17 02380 7700 2851 43 5.60 (LB} 641 7.95 3.61
I8 03000 7RO0 0 2584 52 562 (L8] £.43 7.97 363
19 03500 7R00 2817 6.l 364 .81 6.43 .00 3.63
20 D40LCT 8000 2650 70 5.66 .81 6.47 §.02 3.64
21 05000 B1.00 2684 BT 5463 0.81 443 7.98 362
22 06000 8200 2717 W04 559 0.81 6.39 7.93 3.60
23 6000 8500 28le6 112 568 0.81 £.49 8.04 363
24 0.8000  ReO0 28495 138 5.63 0.81 6.44 7.58 362
7% 0.9000  BRO0D ¥9LE 158 5.63 0.81 6,45 800 163
76 L0000 9004 2882 174 5.66 .81 6.45 801 3.53
27 L0 9200 3048 151 566 0.81 647 802 164
2% 12060 B1.00 0 3018 2065 5.48 $.EL 628 e 3.53
MACTED Engineering and Consuiting, oo,
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Bpecimen Parameier Enitial Saturated Final
Molsture content: Malst soli+tare, gme. 178470 1353300
Moisture content: Dy solbitare, gms. 160027 1090600
Moisturs confen®: Tare, gms, 35520 116.400
Moisture, % a6 228 167
Molst spechimen weight, gms. sy
Dismater, in, 1.84 2.82
Ares, int £33 625
Haight, . 272 568
et gecrease in helght, in .04
Wet Density, pof 1211 A0L0
Dy density, pof 1038 5.9
Yald ratio 0.6605 (.6284
Saturation, % 694 100.0

{oad ring constant = 3.313 lbs, per input unit
Membrane moduius = $.124105 kN/om®
Membrane thicknaess =002 cm

Cell prassure = 8.30 psl (120 ksh)

Back pressure = 0.00 psi (0.00 ke

Btrain rate, indmin. = 0.05

Fail. Stress = 7.36 ksl sl reading no. 17

et Deviator Minor Princ. Major Prine.
Eal Lond Load SBtrain  Stress Siress Strass 4:3 P o]
B b, Dzl ibs. % kaf kst kst Ratio kst kst
4 05000 0.00 0.8 00 .06 1.20 1.20 100 1.20
I G0010 5,00 66 0.0 (.38 1.20 1.58 1.32 139
2 08050 1400 464 0.1 1.07 1.20 .26 1.8¢ 1.73
3 08100 2400 795 02 1.83 1.20 3.02 2.53 211
4 Q0150 31006 1027 83 2.36 1.20 3155 257 257
5 00200 3600 11853 04 274 120 3.93 3.29 2.56
& D050 42000 1381 04 338 1.28 439 3.67 2.79
7GO3 4500 1481 435 3.42 1.26 4.61 3.86 280
R 06330 4800 1623 046 3.72 120 4,91 4.11 3.03
8 0040 3300 1758 07 #4682 1260 5.21 434 3.20
10 90450 5600 1855 03 4,24 120 543 4.5% i3]
i1G0500 SL0 Y 0F 4.6} 1.2G 381 4,88 3.5
1204756 7800 2617 13 5835 126 714 588 417
12 03000 B8RO0 29EE 0 1B 6560 1.20 T8 £.52 448
14 012500 9380 308 232 6,54 1240 g.13 6,81 467
15 5 4500 3188 2o Rk 1.0 833 6597 476
6 41750 9BG0 3MT 0 34 728 123G £.44 7.06 4,87
1702000 10000 4313 33 735 1.20 .56 718 478
(8 G800 59.086 32RO 44 722 .24 242 704 4.81
1% 43060 9900 3IE0 53 ) 120 .35 £.99 7
33 D308 BEOG 3247 &l ER Y 120 .21 .87 474
41 QTH0 3114 74 £.8E 128 .08 £.76 464
7R DAGDD 95340 3147 BB £.61 LD 781 6,53 4,30
23 GeB00 83000 308D Wb £33 7.A4 £.31 4,37
24 VHERY GO0 3ME g2l N o2 735 5,153 427

SALTED Engineering andd Consulling, ing.
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Def Devistor Mingr Frino
Siress
kgt

Bt Loud Lozxd Birain  Siress
Ho. i f3al fhis, E #sf

25 .BG00 Y108 3015 141 597
26 09000 9000 2982 1A% 278
F7OLOGGG SIO00 348 176 578

Zg L2080 B300 Mgl 2l 3B

g b bt
frec Tt S e

ok e ek

bt
ey

Halor Princ.
Biress
isi

R L
&57
£.98
679

Hioisture content: Moist solivtare, gms. | ”?ﬁ
Moisture content; Dry soii+tars, gms. 3%3&2;2{;
Molsturs content: Tare, gms, 50.320
HMolsturs, % 6.6 230
Molst specimen weight, gms. 1080.9
Diameter, In. 2.84 2.83
Area, in? £.33 .28
Height, in. 535 5.34
Mef decrsase in helght, in. 0.0z
Wet Density, pef 1213 129.7
Dry density, pof 104.0 1054
Yoid ratio 08,6579 06357
Eaiumtéam % 697 100.0

Load rmg constant = 3.
Membrane modulus = 0. 1241% kN/o
Membrane thickness = (.02 cm

Cell prossure = 13.20 psi {2.00 kef)
Back pressure = (.00 psi (0.00 ks
Btrain rate, indmin, = (.03

Fail, Stress = 940 kst at reading no. 19

it Deviator #inor Prine.  Major Pring,

Dat Load Load Sirain Siress Stress Siresy

Mo, i Lial ihs. %% iaf Eaf gaf
¢ (.0000 400 0.0 00 0.60 2.00 2.00
1 a.0e1o 700 222 6.8 53 2.00 753
2 80050 1T00 563 41 1.29 2.040 378
3040180 23480 6.2 4.2 174 208 3.75
4 0150 28400 928 0.3 2.1 2.60 4,12
500200 2400 11Ze 04 2.57 2.06 4.58
& 0.0250  wot 1282 03 2.8% 260 485
7 OG8300 4400 1458 08 3.32 2.00 533
5 40330 4800 1580 0.7 362 204 363
g L0400 340060 1788 07 4.407 200 &.07
I G430 5000 I8EE OF 452 .00 5,52
1Tagses a0 ZILG 4% 482 200 582
24786 BSG0 2m4s 14 .67 U 867
13 L0000 10500 3479 1.2 7.E3 .00 N
4O001EsE liefn 3Edr 0 I3 4] 200 10451
GUIA 1ZEO0 4047 2E 841 2.0 1101
LU 1R 00 4140 5.3 9,19 2.0 ti.1e
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£3af. Opvistor Minor Pring, Major Pring.

Tial Losd  Load Siain  Btress Bivess Stress 13 B &
HNo. i Erial s, a kst qat kst Batio st B
17 D000 12700 4208 37 924 2.0 1129 564 .65
18 02300 128006 4274 47 934 208 1133 5.67 .87
19 03000 13100 4340 55 940 2.00 1146 A68 68.7710
20 03500 13100 4340 66 9,30 2.04 1130 565 6.65
21 D4000 13200 4373 75 G.28 2.80 11.28 564 6.64
22 Q5000 13300 4408 94 9.1% 2.00 1118 5.58 6,58
23 06000 13400 4439 112 2.04 2.00 104 552 6.52
24 07000 135060 4473 130 §.491 2.80 10.91 .45 646
25 08000 13700 4539 1540 B85 2.00 10.85 542 643
26 090600 13880 4372 169 872 2.00 .72 536 6.36
27 1.0060 13900 4605 187 B.58 2.060 10.58 539 .29
7813000 138480 4372 206 832 200 1033 16 6.16
28 12000 13780 45319 225 507 2.00 10.97 543 6.04

l{ MAGTES Enginesring and Consulting, Inc.
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ANNEX G-2. GEOLOGICAL INVESTIGATIONS SOUTH OF THE REDLINE
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Figure G-2-1. Nodarse and Associates, 2000 Boring Map
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Figure G-2-2. U.S. Army Corps of Engineers 2011 Boring Map
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Figure G-2-3. U.S. Army Corps of Engineers 2011 Boring Map
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Figure G-2-3. Trench Locations along Miami Canal (Wolf WPC, 2009)
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Geological Investigations South of the Redline

Baring Designation CP08-DCOMP-TP-0001

DIVISION INSTALLATION SHEET |
DRILLING LOG South Atlantic Jacksonville District OF | SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT See Remarks
CASF CERP WCA 3 DECOMP 10, COORDINATE SYSTEMDATUM | HORIZONTAL | VERTICAL
State Plane, FLE (U.S Ft) | NADBI | NAVDSS

Z. BORING DESIGNATION

| LOCATION COORDINATES

1. MANUFACTURER'S DESIGNATION OF DRILL [T] AUTO HAMMER

App A Annex G-2-44

]
]
J
]
]
J
]
¥ CP08-DCOMP-TP-0001 X=753084 Y =£83.851 CAT 320 [C] MANUAL HAMMER
) 3. DRILLING AGENCY | CONTRAGTOR FILE NO. PR T |DISTURBED | UNDISTURBED (UD)
WPC, Inc. i i P 0
] 4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES 0
Danny's Backhoe
: e PO RO "352'1}?,?,.”‘ T 14. ELEVATION GROUND WATER Depth 4.0 Ft. 4
[ verTicaL { 1 | STARTED | COMPLETED
) [ INCLINED { : | BATERARNG | 10-18:08 ¢ 10-18-08
) 6. THICKNESS OF OVERBURDEN NIA 16. ELEVATION TOP OF BORING  Not Delermined
) . SEFTRORILLEDINTONOCK.  NIA 17. TOTAL RECOVERY FOR BORING  N/A
18. SIGNATURE AND TITLE DF INSPECTOR
) B TOTALBEFTHOFRORING 8.0 FL. Tom Casey. P.E, Geotechnical Engineer
] 8 © u
» etev. | peeTn | 4 CLASSIFICATION OF MATERIALS -3 =< |'a SE g‘
) 4 aa a7 3
po 00
§ . GRAVEL, poorly-graded with silt, mostly ?
& i Bt 5
5 L angular to subangular fine to coarse L
1 3 f gravel-sized limestone, few subangular to / -
= ) rounded fine to medium-grained sand-sized &3
J i <1 quartz, few sit, few angular to subangular / -
’ | i fine to medium-grained sand-sized shell, / i
e r moist. 2.5Y 6/3 light yellowish brown
] t 1 cr-gwm) X -
L o u i
Bulk
) [ . [
] 5 ol I
) - I~ k
- '\\/ -
L] - i
] B ] L
) s W -5
) - Test Pit
ks o5 -
ks 3 1
) C B
) r -
) = i
) : :
g 90
] B OMESTONE  ~_~ i
: I NOTES: s
[ 1. Soils are field visually classified in r
) i accardance with the Unified Safls i
] - Classification System [
) r i
] - -
| b -
] I =
] L
) [ [
| L
b |&
) SAJ FORM 1836
JUN 02
)
|
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Geological Investigations South of the Redline

'
|
| Boring Designation CP08-DCOMP-TP-0002
g
) DIVISION INSTALLATION SHEET |
; DRILLING LOG | 5,4 ayianic Jacksanville District oF 1 sueers
1, PROJECTY 8. SIZE AND TYPE OF BIT See Remarks
’ C&SF CERP WCA 3 DECOMP 10. COORDINATE SYSTEM/IDATUM | HORIZONTAL  : VERTICAL
) State Plane, FLE (U3 FL) : NADB3 i NAVDSS
) 2. BORING DESIGNATION T LOCATION TES 11, MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
| CPOB-DCOMP-TP-0002 : X=759260 Y=682191 CAT 320 [ MANUAL HAMMER
3. DRILLING AGENCY T CONTRACTOR FILE NO. |DISTURBED | UNDISTURBED (UD)
\ WP, nc. ! 1% TOTAL SAMPLES b g
) 4. NAME OF DRILLER 11. TOTAL NUMBER CORE BOXES 0
Danny's Backhoe
! 5. DIRECTION OF BORING TDEG.FROM | BEARING 16 ELEVATION SROUNOWATER  Depth 40Ft 4
i VERTICAL ; VERTICAL } TSTARTED TCOMPLETED
' Il INGLINED | | L o | 104708 | 10-17-08
| B T OF OVERB NIA 16, ELEVATION TOP OF BORING  Not Determined
! S GRNTH DRLED INTO ROSK NIA 17. TOTAL RECOVERY FOR BORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
| 8. TOTAL DEFTHOF BORING  B5 FL. Tom Casey. P E.. Geotechnical Engineer
| a ! - H
’ ELEV. | DEPTH g CLASSIFICATION OF MATERIALS ¥ UE R REMARKS gt z
g REC, 5§ UD r =
| g 5 y 3
i 00 / £
L - GRAVEL, poorly-graded, mostly angular to :-0
55 L »| subangular fine to coarse gravelsized L
- i.| limestone, little subangular to rounded fing to / s
e " o] medium-grained sand-sized quartz, trace silt, =
- « | moist, 2.5Y 6/2 light brownish gray (GP) / ? -
n ' <\/ ? =
- -
- 3 5-1 \> i
L i (\\ -
r Test Pit r
F NN
I~ 2 (/ ~1 & o
; 5 ?
4.5 i 4 [~At4.5 Ft, some organie matt \) [
55 = % ; 5
[ 55 ..f‘ :
3 P V ;
I Test Pit -
8s " B85 i
3 NOTES E
= 1. Soils are field visually classified B
L accordance with the Unified Soils N 12
L Classification System L
- -
L i
- o
[ [
A >
SAJ FORM 1836
JUN 02
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Geological Investigations South of the Redline

]
] Bering Designation CP08-DCOMP-TP-0004
» DIVISION INSTALLATION SHEET |
. DRILLING LOG South Atlantic Jacksonvilie District OF | SHEETS
. PROJECT 9. SIZE AND TYPE OF BIT Sea Remarks
. CA&SF CERP WCA 3 DECOMP |90. COORDINATE SYSTEMDATUM (HORIZONTAL VERTICAL
] State Plane, FLE(US Ft) | NADE3 | NAVDES
¥ 2. BORING DESIGNATION [LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ AUTO HAMMER
CPO8-DCOMP-TP-0004 ¢ X=T781202 Y =679,123 CAT 320 [CJ MANUAL HAMMER
b 3. DRILLING AGENCY CONTRAGTOR FILE NO, TDISTURBED | UNDISTURBED (UD)
j 12. TOTAL SAMPLES | |
] WEC, Inc, : {2 I o
[ ] 4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES 0
Danny's Backhoe
’ 5. DIRECTION OF BORING TDEG. FROM | BEARING 1. ELEVATION GROUND WATER  Depth 2.5 FL 25
| ] VERTICAL ) VERTICAL ! - TSTARTED TCOMPLETED
» [ INCLINED - : e i | 1047-08 | 10-17.08
. 6. THICKNESS OF OVERBURDEN N/A 16. ELEVATION TOP OF BORING Not Determined
b PRSI CRALED IO ROER.  MA 17. TOTAL RECOVERY FOR BORING  N/A
8. SIGNATURE AND TITLE OF INSPECTOR
[ 8, TOTAL DEPTHOF BORING  7.0FL Tom Casey, P.E.. Geolechnical Engineer
4 B € | nn o 5
» ELEV. | DEFTH g GLASSIFICATION OF MATERIALS ate.| x5 “ﬁ&n 7 REMARKS gﬁ ';'
L A 3
7
| B 0.0 # L,
) [ I GRAVEL, poarly-araded wilh 1, mostly v i
& [ angular to subangular fine 1o coarse b
. L ¢ gravel-sized limestone, few subangular to / 2
= rounded fine-grained sand-sized quartz, few o.pf -
» r ” boulder-sized limestone, few silt, moist, / /,> oy B
L 2.5Y 6/2 light brownish gray (GP-GM) P " R B
: F J -1 P
k PR
L Y g I
: T o N> ¢ ¢
[ ; e N k
B Test Pit 2
b F 40 & ,’/ \\Y\) [~ 2 .
. - L . GRAVEL, poarly-graded, mostly angular fo \\ [~ _d C
% L »/| subangular fine lo coarsg’gravel-sized V L
L] L ¢+ | limestane, few subangdiar o d 5] s
» - 3] fine-grained sand-sized qu silt; 5
N < | 2.8Y 8i2 grayish bfown JGP; < A2 r
& [ 60 3 * il \\> 7 Tast Pit -
b, - 7 [c-H, Tigh plasticity, Pgstly ciay, il I
E 7 ltle silt, wet I
. 7 + ¥
= F 70 75 1 3/3 dark’bro L
L3 B L
] i C
b - 5
] L L
] [ Classification Sy -
b : s
' :* = i0
» [ 3
] B [
] i C
] - 5
] ; -
) . i
) : .
: s 4
[ ] L
] L T
SAJ FORM 1838
' Jun 02
]
CEPP Final PIR and EIS July 2014

App A Annex G-2-47


http:MATERI-.LS

App A Annex G-2

e o

N

PP T T TP OTTOTITTTTOITT TV TITTIIIITIITIERRRE Y

Geological Investigations South of the Redline

Boring Designation CPOB-DCOMP-TP-0008

DIVISION INSTALLATION SHEET |
DRILLING LOG ] South Allantic Jacksenville District OF 1\ SHEETS
. PROJECT 8, SIZE AND TYPE OF BIT See Remarks
CA&SF CERP WCA 3 DECOMP 10. COORDINATE SYSTEMDATUM | KORIZONTAL  VERTICAL
State Plane, FLE (US Ft) | NADB3 NAVDES
2. BORING DESIGNATION 1 LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [—] AUTO HAMMER
CP08-DCOMP-TP-0005 | X=762724 Y=§77.123 CAT 320 [ MANUAL HAMMER
3. DRILLING AGENCY | CONTRACTOR FILE NO. TDISTURBED | UNDISTURBED (UD)
WG, Inc, J;_ 12, TOTAL SAMPLES (e ? o
3. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXKES 0
's Backhoe
5 m.l:;r;::: oF .“c:m TDEG, FROM | 15 BUIWATION SHOUNDWATSR.  Dapiind.oFt 3
[=] VERTICAL | VERTICAL / TSTARTED TCOMPLETED
[ INCLINED ! { T PRIE RN i 101608 | 10-16.08
6. THICKNESS OF OVERBURDEN  N/A 16. ELEVATION TOP OF BORING  Not Determined
. BRPTROMLLNCINTOROCK  NIA 17. TOTAL RECOVERY FOR BORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTALDEFTHOF BORING  BOFt. Tom Casey, P.E, Geotechnical Engineer
a zﬂ g &
og |rap
=
ELEV. DEPTH a CLASSIFICATION OF MATERIALS lnet. 3% é"n /\ REMARKS SE §
2 "\ a 3
—~ -
X / Y
N . GRAVEL, poorly-graded with silt, mostly / _-U
L angular to subangular fine to coarse L
- i gravel-sized limestone, little subangular to -
e rounded fine-grained sand-sized quartz, few f =
r g silt, maist, 2 5 5/2 grayish brown (GP-GM) / ’/,> 5 [
L / e r"> 4 L
N . \/ b of
L I BusK j,f/’ i
L . ) / i
e | B d [ N\D :
I . \ s
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Boring Designation CP08-DCOMP-TP-0007

’
[ DIVISION INSTALLATION SHEET -
» DRILLING LOG | 5.1 atiantic Jacksanville District oF 1 sHEETs
. 1. PROJECT 9. SIZE AND TYPE OF BIT See Remarks
CA&SF CERP WCA 3 DECOMP 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTIGAL
b State Plane, FLE (US. FL) | NADBA | NAVDSB
[ 4 Z. BORING DESIGNATION " LOCATION GOOHDINATES 11. WANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
. CPOS-DCOMP-TP-0D07 | X=784997 Y =873.828 CAT 320 ] MANUAL HAMMER
3. DRILLING AGENCY | CONTRACTOR FILE NO. Vo el AR | DISTURBED | UNDISTURBED (UD)
] WPC, Inc. ! . R b o
] 4, NAME OF DRILLER 13, TOTAL NUMBER CORE BOXES 0
Danny's Backhoe
: S TiRECTIoN OF SORING ' BEG TRoW : T 14, ELEVATION GROUND WATER 1_Depth 30FL 3
[=] verTicAL ! | | STARTED TCOMPLETED
» [ iNcLiNED : : 1% paTaRnhg ! 10-16-08 | 10-16-08
[ 6. THICKNESS OF OVERBURDEN  N/A 18. ELEVATION TOP OF BORING  Ngt Determined
» 4. DEPTHDRILLEDINTOROCK  N/A 17. TOTAL RECOVERY FOR BORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
: 8; TOTALDEFTHOF BORING  7.5Ft Tom Casey, P.E, Gaolechnical Engineer
a ] . 5
oz (rap £
' ELEV. | DEPTH E CLASSIFICATION OF MATERIALS Rf,_kc_ Eg "a'b \ REMARKS 35 E
» A
~
bo 0.0 / \\\
' 2 . GRAVEL, poorly-graded, mostly silt, some / N :'0
5 L «;| organic malter, some fine to coarse ) L
' - + | gravel-sized limestone, few subangular tc / \ & 3
' — " 'v| rounded fine-grained sand-sized quartz, P =
B £ maist, 10YR 3/2 very dark grayish brown / ) i
[ ] L «| IGP) / Vi L
) - g P f':, i
5 b Bulk < 0, "
] i . \ & i
; o £ y LIND ¢ o
L & 3
b S N -
E DI 7 :
) - : i P a
» i ; 4 3
) i [ 50 i, 3 .‘/” Test Pit -
L P7774 CLAY, organic-H, g
.2 5 L /,'/’ some arganic matter, i S -
- 774 (compressed peat), 10Y 7 -
' - 2z (OH) —
L ; L
) C 7 :
— // -
'., 5 [ 75 'yxj i
b - LMESTON :
: 5 NOTES: X
r 1, Solls are fie i
. I accordance with the [
] E Classification System
. _— .— 10
) i [
) - 5
) L §
" - o
' i :
] = E
L] f
b o o
) C
’ [ 1k
] SAJ FORM 1838 '
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Geological Investigations South of the Redline

Boring Designation CPOB-DCOMP-TP-0002

| DIVISION TNSTALLATION BHEET |
; DRILLING LOG | o anantic Jacksonville District I OF | SHEETS
7. PROJECT 9. SIZE AND TYPE OF BIT See Ramarks
! CA&SF CERP WCA 3 DECOMP 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
) State Plane, FLE (US Ft] | NAD83 | MAVDES
' 2. BORING DESIGNATION TLOCATION COORDINATES 7. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTG HAMMER
' CPD8-DCOMP-TP-0008 ¢ X=7B7.384 Y =670438 CAT 320 [ MAKUAL HAMMER
HE TOR FILE NO. TDISTURBED | UNDISTURBED (UD]
) | OREALING SARNEY yERNIHAE LENO e ToTaL sampLEs freee] LR e
WPC, Inc. ; L3 )
) 7. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES ()
d ckhoe
i TT!Mg: E:IORING T T T T T 4. ELEVATION GROUND WATER  Depih 3.0 FL 3
' " = vermicaL S, : TSTARTED TCOMPLETED
i [ INGLINED : i T LATREORNG ! j0-1508 | 10-15-08
) 6. THICKNESS OF OVERBURDEN  N/A 16. ELEVATION TOP OF BORING  Not Determined
7. EPTHORILLEDINTOROCK  N/A 17. TOTAL RECOVERY FOR BORING  NJ/A
! : 18, SIGNATURE AND TITLE OF TOR
! 8. TOTAL DEPTH OF BORING  B.0Ft. Tom Casey, P.E., Geotechnical Engineer
) a & . 5
| ELEV. | DEPTH g CLASSIFICATION OF MATERIALS ’?: °¥ ':a? AN REMARKS 21'- a
g REC. ’Io:a Uo 4 3
) 4 = -
)0 0.0 / /
| r <[TH GRAVEL, poarly-graded wilh s, mosty 7 -0
2 L : angular to subangular fine to coarse L
' t f gravel-sized limestone. few subangular to / -
— rounded fine-grainad sand-sized quartz. few 0,‘" =
L 5 v silt, few angular to subangular fine to P Q . I
E medium-grained sand-sized shell, trace o P 7 . L
& 20 organic matter, maist, 2.5Y 5/3 light olive 1 i :,> j/ bhicdiv
5 - rown_(GP.GM) BU| & TestPit 3
o SAND, silty, mostly subangular to roun &
! o fine-grained sand-sized quartz, little arigular y 52 > & E
) i ta subangular fine to cearse gravelssized L
E limestone, fittie silt, few fine to - L
) + medium-grained sand-sized spéll, trace Y> B L# L
) = organic matter, 10YR 2/2 very dark brown \ 1 & 1]
i (SM) \ \5 dy i
| - b s
s 5
L - / Test Pit -
' . e i
, - 9 4
i r :
| i b
; ‘ :
8 [ 80
| 5 CIMEST ¥
) [ NOTES [
| N N
B 1 Soils are field vistally classified in B
: B accordance with the Unified Soils -
) = Ciassification System. 10
) I -
: 9 3
[} 3 L
) = o
) : C
J — .
] § |
| L -
) L A
) [ 15
b SAJ FORM 1836
[ JUN 02
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Geological Investigations South of the Redline

]
[ ] Boring Designation CPOB-DCOMP-TP-0012
. DIVISION INSTALLATION SHEET 1
. DRILLING LOG South Atlantic Jacksonville District OF | SMEETS
(3. PROJECT 9. SIZE AND TYPE OF BIT See Remarks
4 C&SF CERP WCA 3 DECOMP 40. COORDINATE SYSTEM/DATUM | MORIZONTAL | VERTICAL
] State Plane. FLE(US.Ft) | NADS3 | NAVDES
1] 2. BORING DESIGNATION TLOCATION COORDINATES 11, MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
[ CPOB-OCOMP-TP-0012 ¢ X=770857 Y =885551 CAT 320 ] MANUAL HAMMER
3. DRILLING AGENCY | CONTRACTOR FILE NO. B Ak EEE TDISTURBED TUNDISTURBED [UD)
b WPG, Inc. : i 4 )
. 4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES o]
Danny's Backhoe 3
4 5. DIRECTION OF BORING TDEG.FROM | BEARING 14. ELEVATION GROUND WATER  Depth 5.0 Ft 5
» VERTICAL ¥ VERTICAL | TSTARTED | COMPLETED
[ INCLINED : : SEr AR ! 1041408 | 10-14-08
[ H
. 6. THICKNESS OF OVERBURDEN MN/A 16. ELEVATION TOP OF BORING Not Determined
b 7, DEFTHDRILLEDINTOROGK  N/A 17. TOTAL RECOVERY FOR BORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
[ ] 8, TOTALDEPTHOFBORING 75 FL Tom Casey, P.E., Geatechnical Engineer
] 2 4 .4
] eLev. | oerth ﬁ CLASSIFICATION OF MATERIALS =1 2, ls%? / ’\‘\ REMARKS gt 3
) - ! = 3
bo 0.0 4
» _ ]| GRAVEL, poorly-gradad with 1, mostly %
& L i angular to subangular fine to coarse L
[ ] 3 ' gravel-sized limestone, few subangular to / -
B rounded fine-grained sand-sized quartz, few 13
. i " silt, faw fine to medium-grained sand-sized / ? &
» | shell, moist, 2.5Y 6/3 light yellowish brown 5{, K i
’ - il ieP-om) T\/ ? -
L '\ i
: i + > O’ Test Pit il
L il . i
: ; & > ? 4 Ly -
L S
L] C \ \5 —.,u-f/ Tast Pit
] 5 Y *P’{; -5
i A i
& [ 5.0 5 Tast Pi i
b : ;
] . 52 B
. 1= —ri Test Pit =
Ve = :
g » -
] . i
. 5 Classlfication System i
’ s Z
b - [
» s L
’ i b
_. - L
] : [
SAJ FORM 1836 a
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Geological Investigations South of the Redline

Boring Designation CP08-DCOMP-TP-0013

)
)
)
) LLING LOG DIVISION INSTALLATION SHEET ©
) DRI South Atlantic Jacksanville District OF | SHEETS
. PROJECT 9. SIZE AND TYPE OF BIT See Remarks
) CA&SF CERP WCA 3 DECOMP 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
] State Plane, FLE (U.S. Ft) : NADB3 ! NAVDES
’ 2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFAGTURER'S DESIGNATION OF DRILL E AUTO HAMMER
) CP0O8-DCOMP-TP-0013 | X =771.817 Y =£563983 CAT 320 [ MANUAL HAMMER
N 3. DRILLING AGENGY TCONTRACTORFILEND.[ "~ . | DISTURBED TUNDISTURBED (UD)
WPC, Inc. i = {8 i i
] A, NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES [
Danny's Backhog ¥
4 %, DIRECTION OF BORING TDEG. FROM | BEARING e BLEVATION GREUNDWATER:  Depthi2,@ Pt <
» 2] VERTIGAL | VERTICAL ¢ TSTARTED TCOMPLETED
; ) 15. DATE BORING H H
» [ iNcLINED ' . «  10-14-08  10-14-08
» 6. THICKNESS OF OVERBURDEN  N/A 16, ELEVATION TOP OF BORING  Not Determined
) 7. DEPTH DRILLED INTG ROCK N/A 17. TOTAL RECOVERY FOR BORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
) 8. TOTALDEPTHOFBORING  B.OFL Tom Casey, P.E, Geotechnical Engineer
-
: ELEV, | DEPTH g GLASSIFICATION OF MATERIALS REC. ;3 as: REMARKS g
4 i 2
]
0 i
] 0.0 -0
E L . GRAVEL, poorly-graded, mostly angular to / [l
5 L ‘«'| subangular fine to coarse gravel-sized K
b H i | hmestone, few subangular to rounded fine to / -
o +| medium-grained sand-sized quartz, few o
» [ «. .| angular to subangular fine to / ? B
» 3 | medium-grained sand-sized shell, trace silt, / r’) [
= -; moist, 2.5Y B/2 pale yellow (GP)
.
b : a2 S :
b » < \ <&, N
b - ¢ & Test Pit =
L e . -
- 5 -
L 9 5
' E \SI g
L - g 5-2 [
1 r 1 \ —\q;"e/ Test Pit 1
i 5 « [-At50Ft, someo anncm <3 [
» ¥ = !‘- == Test Pit -
A ;i L
L % rganig<H, ni asticity, noost Y, L
. 3 L /f SOm& orgapi ;;i:; wet, TestRY b=
r 77 (compres i dark| L
L 7
:s Lo 1/ v 55 Test Pl L
L LIMESTONE \/ > N
: : NOTES & I
I 1 Soils are field visdally classified in :
] 2 accordance with the Unified Soils E
» - Classification System 10
] - :
’ 5 -
L -
SAJ FORM 1836
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J
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Geological Investigations South of the Redline

Boring Designation CP08-DCOMP-TP-0018

DIVISION INSTALLATION SHEET 1
DRILLING LOG l South Atiantic Jacksonvile District ]m | sweets
1. PROJECT U. SIZE AND TYPE OF BIT Sea Remarks
C&SF CERP WCA 3 DECOMP 10. COORDINATE SYSTEM/DATUM /HORIZONTAL | VERTICAL
State Plane, FLE (LS FL) « NADB3 | NAVDES

TLOCATION COORDINATES
X=780478 ¥ =553,231

2. BORING DES|GNATION ‘
GPO8-DCOMP-TP-0018 |

11, MANUFACTURER'S DESIGNATION OF DRILL [T] AUTO HAMMER
CAT 320 [C] mANUAL HAMMER

App A Annex G-2-61

3. DRILLING AGENCY TCONTRACTORFILENG. T~ o awPLES | DISTURBED | UNDISTURBED (D]
WPC. Inc. ' 2 i 0
4. NAME OF DRILLER 13, TOTAL NUMBER CORE BOXES O
Danny's Backhoe
R bl“ﬂl:ﬂ OF BORING TDEG. FROM | BEARING . BLEVATION GROUNDWATER  Cepli 2.0 FL 2
[=] verTicAL FURATICAL : o7 [t TSTARTED TCOMPLETED
[C] incLineD } : 3 i | 10-20-08 10-20-08
#. THICKNESS OF OVERBURDEN N/A 16. ELEVATION TOP OF BORING  Not Determined
. DEPTH DRULLED INTOHOGK.  N/A 17. TOTAL RECOVERY FOR BORING  N/A
13. SIGNATURE AND TITLE OF INSPECTOR
.- TOTALORPTHOF BORING. TSP Tom Casey. P.E . Gectachnical Engineer
[-] -
ELEV. | DEPTH ﬁ GLASSIFICATION OF MATERIALS Ini"c §§ 'é‘k’ f\\ REMARKS E':'. g
3 S 9 H 3
o
0.0 v / ~0
I . GRAVEL, poorly-graded wilh Sit, mastly / I
I anguiar to subangutar fine to coarse -
- ' graval-sized limestone, few subangular to / L
= g rounded fine-grained sand-sized quartz, few f 7
; <] boulder-sized limestone, few silt, few angular / -
L ta subangular fine to coarse-grained 1/ K7 ,
- (|1} sand-sized shell, moist, 2 5 4/2 dark \/) -
- X grayish brown (GP-GM) 4] F
N ot o+
3 . \> o i
- h 5-1 L
- 2 \x\i Test Pit -
L > S L \
| F — e L
- . r ) f - §
5 7 [
L 7 organigAH, high plaglicy: Y.
- //’ some organic matter, littie i, Test Pl =
o Z74 (comp peat), 10YR 3/3 TOWn L
B ZZ4 (OH) o
L 77 L
- 7 / -
[ 1.5 % (\ ) b
- Mo 7 .
. NOTES a.f' "
= 1 Soils are fiekd vis Jclasslﬁed in i
B accordance with fied Soils E:
L Classification System s
- E— 10
L L
- ‘. -
SAJ FORM 1835 '
JUN 82
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Geological Investigations South of the Redline

Boring Designation CP08-DCOMP-TP-0019

DIVISION INSTALLATION SHEET 1
DRILLING LOG | o ayanic Jacksonyilie District OF | SHEETS
7. PROJEET §. SIZE AND TYPE OF BIT See Ramarks
C&SF CERP WCA 3 DECOMP 10. COORDINATE SYSTEMDATUM | HORIZONTAL | VERTICAL
Stale Plane, FLE (US. Ft) | NADS3 | NAVDBB

2, BORING DESIGNATION LOCATION COORDINATES

11. MANUFACTURER'S DESIGNATION OF DRILL [CJ auro HAMMER

SAJ FORM 1836
UN B2

CEPP Final PIR and EIS
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CP08-DCOMP-TP-0018 X =781683 Y =661526 CAT 320 [C] MANUAL HAMMER
3. DRILLING AGENGY | CONTRACTOR FILE NO. | DISTURBED | UNDISTURBED (UD}
| 12, TOTAL SAMPLES i '
WPC, Inc. | 1 i D
4, NAME OF DRILLER 13, TOTAL NUMBER CORE BOXES o]
Danny's Backhoe
7. DIRECTION OF BORING TDEG, FROM | BEARING T LRVATEINGRODNG WATER.  Depti @Rl 2
[=] VERTICAL jVEERICAL ! P TSTARTED TCOMPLETED
[ iNcLINED ! 1 0 PR ! 102108 | 10-21.08
6, THICKNESS OF OVERBURDEN  N/A 16, ELEVATION TOP OF BORING  Not Determined
= R DRLEBINTEROGE DA 17. TOTAL RECOVERY FOR BORING  N/A
18, SIGNATURE AND TITLE OF TOR
8. TOTAL DEPTHOF BORING 85 FL Tom Casey, P.E., Geolechnical Engineer
&4 a, §
ELEV, | DEPTH g CLASSIFICATION OF MATERIALS | 5% 3 §
2 3; -
0.0 -
i . GRAVEL, poorly-graded wilh silt, mesily i
L angular to subangular fine to coarse L
- i gravel-sized limestone, few subangular to /
= i rounded fine-grained sand-sized quartz, faw
r |1 silt, moist, 2 8Y &/3 fight yellowish brown / 51 -
L 11 (GP-GM :
L F -
o N -
L z CLAY, organic-H, high piasticity, . i
L /f some organic matter, little siit, wef, ] L
I 7] (compressed peat), 10YR 3/3 dark brown Y> [ L
= %4 (QH) AN o -
9 it J' -
L 77 Test Pit -
— 7 / =5
i . b y _
&= .r’:; N -
L % L
L 77 L
L 7 L
- 7 d") =
- / -
- 7% J.*‘ [
- 7 &
[8s {7 v ..-?"/ !
L LIMESTON LT/ "
I < i
F NOTES 3
E- 1, Seils are field visually classified in Ey
[ accordance with the Unified Soils 10
L Classification System L
™ I
- -
[ [
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ANNEX G-3. GEOLOGICAL INVESTIGATIONS — BLUE, GREEN, AND YELLOW LINES
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Figure G-3-1. L-67 test pit excavations (U.S. Army Corps of Engineers, 2002)
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Figure G-3-2. L-67C Boring Map (U.S. Army Corps of Engineers, 2009)
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U5, Army Corp of Engineers
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Jacksonville, FL 32247
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Precember 11, 2008

Mr. Webster Shipley

U.S. Army Corps of Engineers
701 San Marco Boulevard, 3 Hast
Jacksonville, Florida 32207

g

Final Conceptual Geotechnical Data Report
LIOSMPP Additional Drilling

Contract WO12EP-05-D-0009

Miami-Dade Counnty, Florida

WOLF/WPC Project No, WPC8208.080436

Dear Mr. Shipley

WOLEF/WPC has performed the additional field and laboratory geotechnical services for
the L30 Seepage Management Pilot Project (SMPP). This conceptual report presents our
understanding of the project, outlines our exploratory procedures. and presents the field
and laboratory data obtained for the project.

We have enjoyed assisting vou on this project and look forward to serving as your
geotechnical consultant on the remainder of this project and on future projects. If vou
ha

ave any questions concerning this report, please contact us.

Respectfully Submitied.
WOLFAWPO

7
s YV
Tt e = S
s
fason B, Mokinnon, P.E. Thomas } Casey, P.E.
Project Enginesr Senior Ueotechnical Engineer
Registered, Florida No. 58696 Registered, Florda Mo, 62245

arns of Bngingers {3}
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Geological InVestigatidrs Blué: Greé

SECT

= of services for this investigation wag provided in the statement of work (SOW)

dated February 6, 2008, and was ptrm;"mm under the existing contract WOI2EP-05-D-

8009, The requested field scope of services for this investigation included performing
three (3} Standard ?mz%émi%m; Test (SPTY borings with rock coving. The laboratory

testing scope of services inchuded performing nuscellaneous classification and index

property (esls, mwhidog unconlingd compressive s;iz*mgm visual shell conteni, anc

specific gravity determinations.

The project site is shown on the Site Location Map and Field Exploration Plan in
Appendix A of this report. The depth of the SPT borings was 90 feet below the existing
ground surface, or approximate elevation EL. -76.0. Laboratory classification and index
property testing was assigned by Mr. Shipley following review of preliminary field

drilling logs.
SECTION 2.0 - INVESTIGATION PURPOSE

The purpose of the exploratory drilling is to identify subsurface conditions in the right-of-
way of the access road adjacent to the Canal L-30 Levee. The project is focated west of
Miami in Miami-Dade County near the intersection of Krome Avenue and Highway 41,

SECTION 3.0 - GEOLOGICAL SETTING

The Biscayne Aquifer is composed of Miami Limestone and the Fort Thompson
Formation. The Miami Limestone is typically characterized as soft to moderately hard,
moderately to highly weathered, thick bedded, highly burrowed in the project area, white
to yeHow. and contains abundant solution cavities. In the uppermost part of the Miami
Limestone, the solution cavities are commonly filled with loose quartz sand and peat.
The Fort Thompson Formation lies unconformably beneath the Miami Limestone and i3
comprised of thick units of soft to fnzzz‘dm m@;%a:ra‘is%y weathered, light grav, limestone and
sandy limestone that contains marine fossils and calcareous sandstone with a fow thin
beds of fresh water §§§’§EESEG§'§& §n the ?rg}j@s‘;i area, the Fort Thompson Formation
commonly has zones that contain many vugs and much less commonly can contain

vities up 1o several feet in diameter,

sand Member of the Tamiami Formation creates g :f;s::z"_f";é—»a,a";nimiz"zg unil

within the Surficial Aguifer System. It Bes unconformably beneath the Fort Thom
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December 72

Formation and s commonly a:f}_m.g}_sf%ﬁeai of quartz sand, Hmestone, and sandstone that i3
moderately hard and creary white 1o greenish gray with uncomimon soft layers of silty,
clavey, and shelly sands. A grey limestone, also known as the Uchopee Limestone

Member of the Tamiami Formation, lies unconformably below the Pinecrest Sand
Member.

SECTION 4.0 - FIRLD EXPLORATION
4.1 Gzoneral

The field exploration conducted for this investigation included performing three (3) SPT
borings with rock coring at locations specified by the US. Army Corps of Engineers
{(USACE).

Exploration point coordinates (Latitude and Longitude} were provided by USACE. The
ﬁ:xpiomt;(m poinis were initially laid out using a Trimble GeoXH handheld GPS device.
We alse converted the Latitude and Longitudes to State Plane Coordinates using the
conversion program CORPSCON. The following table summarizes the exploration
locations and depths:

Table 4.1-Bummary of Exploration Point Locations and Denths

LOUCATION COORDINATES EXPLORATION BATE
POINT NAME MORTHING EASTING - i e
£¥) IS LATITUBE LOMNGITUDE DEPTH, FEET PERFOHMED
CPOT-LIGPP-CR-0007 523,542 B25,597 257462304 84" 29 89,68 L $22/08
CPO7-LIPP-UB-0008 523820 HI5,593 I5° 48 3518 80° 29 08.51 kil S2408
£POT-LAPP-CB-0009 524,895 H25,886 357 46 28.5 e 19 0332 82 s15/88 |

4.2 8P Borings

The borings utilized Standard Penetration Test (SPT) split spoon sampling (ASTM D
1586) conducted continuously with 1.5-foot sample intervals in the upper 20 feet. The
borings were advanced using mud rotary driliing process using recirculated drilling slurry
to stabilize the borehole walls and flush the cuttings. OUnce the borings reached about 20
feet, the holes were reamed and widened and casing was set in the boreholes {0 maintain
stability within the dike soils. The borings were then advanced thru intact Hmestone

o

layers using 2 S-foot long core barrel. Rock eoring continued to depths ranging fic
5

o = e o

73.5 feet to 75 feet below the existing ground surface, then the f;piit‘-fsa?m;@ sampler was

z's;Mg@;f;zzf;%}{fé and Qé?i&%%éi&iﬁ%}..% Sk resumed W i?w termination és::';}ﬁa of the
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{rarpies

hose 10 remove excess sand From the borshole,

At the completion of each boring, geopbysical logging was performed by personnel from
the United States Geological Survey {L%i;%} on each borchole, The 8PT boring Drilling
Logs are presented in Appendix B of this report

COTION 5.8 -~ LABORATORY TESTING

i

Following review of the preliminary field logs, Mr. Shipley assigned several laboratory
tests on samples obtained from the d;‘%‘ziing i};}f:;‘atmﬂ The laboratory testing conducted
for this exploration included the following:

e 3 Visual Percent Shell Content
¢ 3 Specific Gravity Determinations for Rock (ASTM D 8543
¢ 3 Unconfined Compressive Strength Tests for Rock (ARTM [ 2938-95)

The results of the laboratory testing and index property testing are presented in Appendix

{ of this report.

SECTION 6.0 - SUBSURFACE PROFILE

The encountered soils were classified using the Unified Soit Classification System
(USCS)y in general accordance with ASTM Db 2488, The subsurface conditions
“encountered at the site generally consisted of mixed levee 0l materials consisting of
sands (SP/SM), clay (CHY, silt (ML), and/or Bimestone gravel (GP) to depths ranging
from about 16 feet o 17 feet, at which point a thin layer {1 foot 1o 1.3 feet thick) of
organic peat (P1) was encountered. The borings then generally encountered limestone to
depths ranging from about 73.5 feet to 75 feet below ground surface. Below the intact
igmesa‘i{ms layers, the borings generally encountered sands (5P}, silty sands {(5M), silts

ML, clay (CHY, sand-gravel mixtures (GP), and clay-timesione grave!l mixtures (GCY o
z% e termination depth of 89 feet to 90 feet below ground surface, SPT Nevalues generally

¢

ranged from very loose (o very dense throughout the subsurface profifes)

s . s),
H

The groundwater level was encountered by the SPT borings at depths of approximately
8 feet below the existing ground surface. It should be noted that groundwater levels will

1

Huctuate due 1o seasonal rainfall Suctuations, distance to relie! nolnts orwa ’ﬁzzﬂ:mﬁa

soil drainag tios, and construction operations,

CEPP Final PIR and EIS July 2014
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Boring Designation  OPL7.L30PPLB-G007
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Boring Designation  OPOT-L30PP-CR-O047
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Boring Designation  CPO7-L30PP-CRB-0007
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Boring Designation  CPO7L30PP-UB-0007
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Boring Designation CPO7L30PP-CH-0008
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PURPOSE OF PROJECT

The U.S. Army Corps of Engineers is interested in determining the type, nature, and
characteristics of lithological units that include the Biscayne Aquifer and the extent and
conditions of the various materials as they exist to the depths at each of the locations
specified.

The purpose of the L-30 Seepage Management Pilot Project (SMPP) is to address
seepage management issues along the L-30 Canal related to the onset of other
Comprehensive Everglades Restoration Plan (CERP) projects within the next five years.

The Pilot project is being conducted to provide information to determine the appropriate
amount of wet season groundwater flow to return to the Everglades National Park (ENP)
while minimizing potential impacts to the Miami-Dade West Well field and freshwater flows
to Biscayne Bay.

This project is located west of Miami, Florida, northwest of the Tamiami Trail (US41) and
Krome Avenue (Route 997). Work was performed along the top to the L-30 Canal Levee
which runs mainly north-south and makes a 45 degree southwesterly departure from
Krome Avenue toward the Tamiami Trail, commonly known as the “L-30 Triangle.”

Challenge Engineering & Testing, Inc. of Mobile, Alabama was requested to assist the
Jacksonville District of The U.S. Army Corps of Engineers on this contract.

SCOPE OF WORK

The scope of work consisted of performing in the upland (landside along top of L-30 levee)
and in the freshwater wetland environment of the Water Conservation Area 3B the
following:

e Core Drilling
=  Wireline Core & Splitspoon Sampling
¢ |nstallation of Groundwater Monitoring Wells

Authorization to proceed with the requested tasks was issued on September 18th, 2006,
Contract #/V912EP-05-D-0010 — Delivery Order #0003 by the U.S. Army Corps of
Engineers — Jacksonville District.

Field work was requested to be completed by November 19, 2008 for this assignment
order.

CEPP Final PIR and EIS July 2014
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PROCEDURES AND PROJECT SPECIFICATIONS

This report presents the procedures as followed for the borehole location, soil sampling
and the classification of each respective soil sample in conjunction with special notes as
recorded regarding conditions encountered in the field.

U.S. Army Corps of Engineer Standard Boring Log Forms 1836 are completed for each
core boring performed in the designated location as generated with the Geotechnical
integrator “gINT” Software Program and scripVlibrary files as furnished by the Jacksonville
District.

Drilling techniques and equipment were in general accordance with the prescribed
technical provisions as stated in the Department of the Army Engineering Manual
EM-1110-2-1907, “Soil Sampling” Publication.

FIELD WORK PERFORMED

PHASE |: TOP OF L-30 LEVEE
LANDSIDE CORE BORINGS / WELL INSTALLATION

The landside well drilling phase of work on this project consisted of performing numerous
tasks along the top of the L-30 Levee in designated test locations.

Boreholes were located utilizing the x-y coordinates as furnished by the Jacksonville
District of the U.S. Army Corps of Engineers and converted by Corpscon to
latitude/longitude for GPS location.

Three (3) borings were designated to be located along the top of the levee in the center of
the roadway.

In each of the locations the following tasks were performed:

e Large diameter (10”) roller bit was used to drill through the levee to top of rock
e PVC (8") surface casing set to top of rock

¢ Wireline rock coring was commenced with a five foot 4" x 5 2" core barrel to the
base of the rock formation with fresh water

Boreholes were reamed with a seven and one-half inch (7.5") bit

Boreholes developed for a period of three (3) hours with compressed air

.S, Geological Survey was notified of field progress

Boreholes were allowed to remain for a minimum of 72 hours

Borehole logging was performed by U.S.G.S.

After approximately 7 days, drilicrew returned to perform continuous splitspoon
sampling for an additional 30 feet

¢ Boreholes were backfilled with gravel and crushed limestone

® ® @ @® @ ¢

)
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The rig used on this project was a CME-55 four (4) wheel drive truck mounted hydraulic
drill unit equipped with a standard manual 140 Ib. splitspoon drive hammer and a Moyno
reciprocating cavity unit pump.

Groundwater monitoring wells were installed approximately 10 ft. from each of the large
diameter boreholes along the backside (south-canal)) top of levee. The construction
consisted of two (2) inch diameter schedule 40 Johnson threaded joint “Tri-Lock” PVC
installed with two (2) feet of 0.060” slotted screen.

Pea gravel backfill was used to fill the annulus around the screen.

A seal of 3/8” bentonite pellets was placed above the pea gravel. The remaining borehole
annulus was backfilled with crushed limestone and gravel to the surface.

Flush mount security covers were completed encased in a three (3) foot by three (3) foot
concrete pad. Locking top caps were placed on the well pipe.

The base of the Fort Thompson Formation was noted for each of the borings and reported
in the below table. Splitspoon sampling was conducted for thirty (30) feet in the Pinecrest
Sands below the Ft. Thompson Formation.

The computed horizontal coordinates for each of the borings to Florida East — NAD 83
State Plane Coordinates and vertical elevations to NAVD 1988 are reported as follows:

BORING/WELL DRILLING TEST LOCATIONS

Boring/Weli NAD 1983 Florida East Elevation Base of
Number Northing Easting (Ft.) Ft. Thompson
CP06-L30PP-CB-0001 524279 826073 17.27 -57.7
CP06-L30PP-CB-0002 522044 823753 17.49 -62.5
CP06-L30PP-CB-0003 519743 821358 17.19 -57.1

Top of Casing
CP06-L30PP-MW-0001 524270 826074 1712
CP06-L30PP-MW-0002 522036 823753 17.10
CPO6-L30PP-MW-0003 519734 821356 16.87

PHASE Ii:
WATER CONSERVATION AREA 3B
FRESHWATER WETLAND WELLS

Two (2) locations in the WCA3B were designated for monitoring wells and platforms to be
constructed

4)
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Each site was drilled to termination depth with an amphibious track mounted drill setup.
The wells were constructed and developed in the same manner as described above for the
upland L-30 levee.

Surface casing consisted of installing six (6) inch schedule 80 PVC casing around the well

and strapped fo a four legged 27 galvanized steel pipe platform with a 48" treated wooden
work deck.

WELL DRILLING TEST LOCATIONS

Boring/Well NAD 1983 Fiorida East Top Of
Number Northing Easting Casing

CPO06-L30PP-MW-0004 526589 821601 12.00
CPO06-L30PP-MW-0005 528482 824038 13.55

WELL DEVELOPMENT

The large diameter seven and one-half (7.5) inch boreholes were developed by insertion of
tremmie pipe to the base of the reamed boreholes and using compressed air as supplied
by a portable 185 CFM compressor to lift and blow out water and debris from boreholes.
Each was developed for a period of a minimum of three (3) hours as the well was noted to
produce “clear water”.

Air bubbles were noted to be present rising to the surface waters on both sides of the
levee for a distance of up to 105 feet from the well for a period of time of at least 20
minutes following development.

Each of the two (2) inch permanent groundwater monitoring wells was developed by
pumping and surging until “clear” water was produced.

As per project specifications, an inventory of core boxes as prepared in the gINT format
was submitted to Mrs. Karen Pitchford. The samples were placed in labeled wooden core
boxes and delivered to the Corps of Engineer Warehouse on Talleyrand Avenue in
Jacksonville, Florida on November 8, 2006. The core boxes were verified received by
Mr. Mark Whitson and Dr. June Mirecki of the U.S. Army Corps of Engineers.

REPORT SUBMITTALS

The field boring logs, visual classifications and test results were all entered into the
Geotechnical Integrator (gINT) software format as designed by the Jacksonville District
which is presented as part of this report.

6)
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Digital project photographs were taken throughout the duration of the field work to
document progress. Some the photographs are found attached as part of this report to
include completed well installations.

Monitoring well construction diagrams are completed for each well.

FIELD EXPLORATION SUMMARY
CONCLUSION

Coordination of field activities was conducted with Mr. Keith Price, Miami Field Office of the
South Florida Water Management District during the term of this project.

During the field work on this project, coordination and updates were provided to Mr. Kevin
Cunningham of the U.S. Geological Survey and U.S. Army Corps of Engineers Project
Geologist Dr. June Mirecki of the Jacksonville District.

A special work permit was secured by Challenge Engineering Testing, Inc, through the
Florida Fish and Wildlife Conservation Commission to work in the area due to excessive
high water and public usage restrictions.

Challenge Engineering & Testing, Inc. has made every attempt to conduct this field project
according to the project specifications and at the direction & satisfaction of all parties
involved. '

REPORT INVESTIGATION LIMITATIONS

The core borings, installation of the groundwater monitoring wells, analyses and
recommendations submitted in this preliminary report are based on the data obtained from
the field explorations performed at the locations depicted on the site plan. These locations
were chosen by the U.S. Army Corps of Engineers, Jacksonville District. The area
explored is limited to the depth and diameter of the core borings. This report does not
reflect any variations which may occur adjacent to or between the core borings. The nature
and extent of the variations between the borings may not become evident until during
future excavations or construction in the area.

This report is based on relatively shallow explorations and a scope of work determined
solely by the Corps of Engineers. This report does not include an evaluation of the
environmental (ecological or hazardous/toxic material related) condition of the site and
subsurface.

(6)
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This report has been prepared for the exclusive use of the U.S. Army Corps of Engineers
in accordance with generally accepted soil and foundation engineering practices.

it has been our pleasure for Challenge Engineering & Testing, Inc. to provide the U.S.
Army Corps of Engineers ~ Jacksonville District our geotechnical engineering testing
services on this project along the L-30 Levee & in the Water Conservation Area 3B.

I trust that you will find this submittal to be in general conformance with the project
guidelines and specifications.

Respectfully Submitted,
Challenge Engineering & Testing, Inc.

V. J. Thompson lil, P.E.
Florida Registration # 37610

()
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REFERENCE PROJECT
PHOTOGRAPHS
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8” SURFACE PVC CASING WAS SET AT EACH OF THE
LARGE DIAMETER BORING LOCATIONS

4” WIRELINE CORING SYSTEM USED TO SAMPLE TO ROCK
CEPP Final PIR and EIS July 2014
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7.5” OPEN BOREHOLES BEING AIR LIFTED WITH COMPRESSOR
FOR 3 HOURS EACH PRIOR TO BEING LOGGED BY THE U.S.GS.

P

AIR BUBBLES WERE NOTED TO BE PRESENT ON BOTH SIDES OF THE LEVEE UP

TO 105 FT. FROM BOREHOLES 10 MINUTES AFTER COMPRESSOR SHUTDOWN
CEPP Final PIR and EIS July 2014
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FLUSH MOUNT MONITORING WELL PADS CONSTRUCTED ON TOP OF L-30.
GPS POSITIONING CONDUCTED ON WELL CASING

COMPLETED FLUSH MOUNT WELL PAD ON SOUTHSIDE OF L-30
WITH BOLTDOWN MANHOLE COVER
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ATV SWAMP MOUNTED DRILL BUGGY ON-SITE

CEPP Final PIR and EIS MONITORING WELL PLATFORM July 2014

App A Annex G-3-98



App A Annex G-3 Geological Investigations Blue, Green & Yellowlines

BORING LOCATION MAP
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LOCATION OF CORE BORINGS AND MONITORING WELLS
L-30 SEEPAGE MANAGEMENT PILOT PROJECT
DADE COUNTY, FLORIDA
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SOILS TEST CORE BORING
NUMBER
“CP06-L30PP-CB-0001”

Miami-Dade County, Florida
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Boring Designation CP08-L30PP-CB-0001
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Boring Designation CP08-L30PP-CB-0001
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Boring Designation CP06-L30PP-CB-0001
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w = w
5 | 92 Imop g 32
ELEV. | DEPTH CLASSIFICATION OF MATERIALS lnicixsi9 REMARKS 3 =
*t Om UD "Jﬁ 35-
Erd = F4
B|Ti7] From EL 17,710 -31.7 FL, Unweathered, 35
11 aphanitic, massive bedding, vuggy. sand o
1 filled vugs, 5Y 8/1 white -
I e
1‘ =
1 i
I -
I 4 x 5-1/2" Diamond impregnated Bit -
I 0| 5 RQD DT = 3 mins X
- 70 HP = 250 psi L
i DFR=0% -
: BOX X
: 2 i
X o
1 5
I -
: 227 0
T ITNALEL -22.7 Bt 2.5Y 8/1 white A
I -
I =
I -
I =
I =
1 , !
I 4 x 5-1/2" Diamond Impregnated Bit -
! 100] 6 RQD DT = 3 mins -
1 100 HP = 250 psi L
I DFR=0% -
I -
I 5
I -
I —
I =
I =
7 i
SIIST -27.7 45
I -
5 T
I -
x =
z -
I e
I =
I 4 x 5-1/2" Diamond lmpregnated Bit n
- 65| 7 RQD DT = 3 mins i
7 - 43 HE = 250 psi 5
T DFR=0% -
: BOX, 3
p 3 i
§ S-From EL -31.7 10 -32.7 FL, fossiliferous, soff, n
11 porous, BY 8/1 white 5
H -32.7 50
I PNFrom EL -32.7 to -37.7 Ft., moderately hard, -
Iyt thin bedding, vuggy -
z =
iy »
z =
1 -
:i 4 5-1/2" Diamond Impregnated Bif
. 5o og Ll DT = 5 mins X
T o 20 HP = 250 psi K
1 DFR=0% -
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App A Annex G-3

Geological Investigations Blue, Green & Yellowlines

Boring Designation CP08-L30PP-CB-0001

INSTALLATION SHEET 4
DRILLING LOG (Cont. Sheet) Jacksenville District OF © SHEETS
PROJECT COORDINATE SYSTEM/DATUM ? HORIZONTAL 1 VERTICAL
L-30 Seepage Management Pilot Project State Plane, FLE (U.S. F1) i NADS2 i NAVDSS
LOCATION COORBINATES ELEVATION TOP OF BORING
X=826073 Y =0524279 173 FL
& g S w
z leg 2 =2
ELEy. | pEeTH | B CLASSIFICATION OF MATERIALS lnte. §§ ?&B REMARKS §m §
ﬁ ) ﬁﬁ = z BE
piyi HIOM L ~37.7 10477 FL, Thedium bedamg, W
rir| vuggy, 2.5Y 8/1 white A
Il BOX -
tir 3 -
I 5
i%z -
i;i 4 x 5-1/2" Diamond Impregnated Bit ~
I 501 @ RQD DT = 4 mins B
151 20 HP = 250 pS§ -
:;x DFR=0% -
Ipt 3
I o
Iy -
Ll -
! B
11 i
If.l’ -42.7 80
171 A
1i1 3
x§1 -
1 i
11 i
; Ii 4 x 5-1/2" Diamond Impregnated Bit —
I BOXRQD DT = 4 mins i
111 100 P HP = 250 psi -
11 DFR=0% .
§z§ A
it -
11 »
3 i%i i
Bl
e NS ) ) 477 .
& 17| From EL -47.7 to -52.7 Ft,, thick bedding, i
§ Ii; vuggy, clay filled vugs, 2.5Y 7/1 light gray R
i1 =
10T B
1
111 i
§1§ 4 x 5-1/2" Diamond Impregnated Bit
it 100! 11 ROD DT =4 mins -
iy Seo HP = 250 psi 5
111 DFR=0% B
IvE -
1
izi i
itz n
11
1
Il _ 527 70
LIy MFrom EL-82.7 1o -57.7 FL, thin bedding,
1;; sand filled vugs
I o
1
S5 ROX| -
i 5
T;; 1 4 x 5-1/2" Diamond Impregnated Bit -
1; o FROD DT = 4 mins
I 25112105 HP = 250 psi
i DFR=0%
11
I
1l
101
153
Iyl
5771750 ¥ilsl -B7, 75
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App A Annex G-3 Geological Investigations Blue, Green & Yellowlines

Boring Designation CPO8-L30PP-CB-0001

ILLING INETALLATION SHEET §
DR G LOG (Cont. Sheet) Jacksonville District OF & SHEETS
PROJECT COORBINATE SYSTEM/DATUN : HORIZONTAL § YERTICAL
1.-30 Seepage Maﬁagemeni Pilot Project State Plane, FLE (US FL) i NADS3 i NAVDSS
LOCATION COORDINATES ELEVATION TOP OF BORING
X = 826,073 Y =524 279 17.3 FtL.
a P B, w
F4 o =
Eigv. | pEPTH | B CLASSIFICATION OF MATERIALS REE ot g REMARKS §§ 2
P " Dy | UD el =
o i =\ >
_—
TR e T BT, BAND, Siity, mostly carbonate, Pecrest U WS S8 A X B2 DG TNpTegnate g, 75
by o \Sand Formation (SM) / O e L
0333 SHELL, mostly angular coarse gravel-sized 27114 SPT Sampler 0 -
A flat and elongated shell up to 1", some 0
P )3 coarse gravel-sized limestone up to 1-1/2", -59.2 0 -
33 o strong reaction with HCI, wet, 10Y 8/1 light 3 R
b3y greenish gray -
2 27 115 SPT Sampler 1 -
D 35 2 b
> 30 1 5
3 -60.7
33 ) 1 .
33 [R— -
2 50 116 SPT Sampler 1 -
b 33 —_—T
-62.2] 795 & -62.2 i -
SAND, siffy, mostly fine-grained sand-sized 2 3
guartz, some angular sand to gravel-sized 80
shell up to 1/2", few silt, strong reaction with 80117 SPT Sampler 1 -
HCI, wet, 10G 4/1 dark greenish gray (SM) 3 F
-63.7 2 i
S-AtEL -63.7 Ft., low plasticily, trace clay 3 1
97 118 SPT Sampler 2 s -
-65.2 3 i
“-At El -65.2 Ft., nonplastic, mostly s i
fine-grained sand-sized quariz, some -
angular sand to gravel-sized shell up to 1/2", 1931 19 SPT Sampler 5 -
few silt, strong reaction with HCI, wet, 13
5Y 6/1 gray 66.7 8 -
2 -
97 1 20 SPT Sampler 3 -
17 85
682 14 -
17
a7 | 21 SPT Sampier 18 a5 -
69,71 87.0 -69.7 16 -
33 SHELL, mostly angular fine {6 coarse 14 5
233% gravel-sized flat and elongated shell up to .
P22 172", few silt, strong reaction with HCL wet, | 97 | 22 SPT Sampler 12 -
333 5Y 8/1 white - 24 p-
33 71.2 12 -
33 ]
» LS
2 90 | 23 SPT Sampler 10 20 b
23
02 727 10 "o
P
i 97 | 24 SPT Sampler 23
- —————] 5%’; .
33 P
7421 915 5 -74.2 33
23 SHELL, mostly fine-grained sand-sized 185 5
223 quartz, some angular fine to coarse — =
359 gravel-sized shell up to 172", few silt, strong a7 125 8PT Sampler 18 -
S35 reaction with HCHL wet, BY 8/1 white — 47
)33 75.7 29 i
AL EL -75.7 FL, weak cemeniation E
330 o
. 90 | 26 SPT Sampler 4 |
3 et 29
3 77.2 15
2771 950 B3 97 | 27 SPT Sampler 22 o
SAJ FORM 1838-A '
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App A Annex G-3

Geological Investigations Blue, Green & Yellowlines

Boring Designation CPO08-L30PP-CB-0001

: INSTALLATION SHEEY 5
DRILLING LOG (Cont. Sheet) Jacksonville District OF & SHEETS
PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL i VERTICAL
L-30 Seepage Managementi Piiot Project State Plane, FLE (U8 Ft) i NADB3 } NAVDSS
LOCATION COORDINATES ELEVATION TOP OF BORING
X o= 828,073 Y =524 279 17.3FL
o g B w
Zz ] ’ b ]
eev. | perrH | B CLASSIFICATION OF MATERIALS Inte §§ Ty REMARKS %: Fi
] "l Og | WD s =
= &g E =
s G5
555y GHELL, mosty angular coarse gravel-sized o5 95
239 flat and elongated shell up to 1-1/2", little g7 { 27 SPT Sampler e 70
4 §§ j fine-grained sand-sized quariz, strong 787 45
355 reaction with HCI, wet, weak cementation, :
by o BY 6/1 gray : 3
2333 97 | 28 SPT Sampler L e
_ D ) 3
802 97.5 3 -80.2 9 -
SAND, silty, mestly fine to coarse-grained 10 A
sand-sized sandstone up to 1/27, litfle fine o
medium-grained sand-sized shell up to 1/8", 90 1 29 SPT Sampler 7
strong reaction with HCI, wet, weak 15 +
cementation, 5Y 7/1 light gray (SM) -81.7 3
‘? -
90 | 30 SPT Sampler 11 -
. 21 =100
-83.2 10
14 -
At EL -83.7 FiL, some fine to medium-grained N
sand-sized shell up to 1/2" 80|31 SPT Sampler % 47
-84.7 23 i
15 -
90 1 32 SPT Sampler 6 " -
-86.2 5 -
12 -
90§ 33 SPT Sampler 12 o8 -
87.71 105.0 -87.7 * - 105
NOTES: 140# hammer w/30" drop used with i
2.0 split spoon (1-3/8"1.D. x 2" 0.0 N
1. Soils are field visually classified in o ~
accordance with the Unified Soils Abbreviations: 3
Classification System, WOH = Weight of Hammer. -
DT = Drilf Time. n
2. Set 17.5 Ft. of 8" Schedule 40 PVC Pipe HP = Hydraulic Pressure. s
Through Center of L-30 Levee To Top of DFR = Drill Fluid Return. -
Rock. -
3. Boring Drilied/Sampled In Three Phases: i
A. Set Surface Casing. .
B. 4" Wireline Rock Coring To Base Of Rock, -
C. Splitspoon Sampling 30 Fi. Below Base of X
Rock.
e 110
4. Borehole Reamed To 7.5" To Base of
Rock. USGSE Performed Borehole Logging.
5. 2" Monitoring Well Set @ N
K = B26074 Y= 524270
Bereen From -42.1 o -44.1 FL
8. Cored to 80 FL To Confirm Out of Rock,
7. Boring sealed with available sediment. 5
115
SAJ FORM 18368-A
JUN 82
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